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CO-PROCESS Thickeners at FRIA 
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THICKEN AND WASH DIFFICULT RED MUD 


FRIA, an organization owned by Pechiney, Fraace; Olin, 
U.S.A., and several other European aluminum companies, 
operates one of the world’s largest alumina plants in 
West Africa. 


The huge plant employs 26 Eimco-Process 100-ft. diame- 
ter covered thickeners in the red mud washing circuit and 
two 60-ft diameter tray thickeners for lime mud thickening. 


In developing the many special design features for these 
thickeners, FRIA and Eimco-Process engineers worked as 
a team, were guided by previous experience in engineering 
equipment for difficult scaling conditions and extremely 
high torque requirements. Two identical 100-ft. diameter 
Eimco-Process thickeners were supplied for the Pechiney 
alumina plant at Gardanne, France, before FRIA went 
Eimco-Process lifting devices on the 100-ft. diameter into operation. 
thickeners at FRIA permit raising or lowering the 
entire mechanism 3-ft with no relative movement 
between shaft and main gear. Operator always has 
Sage Aid eager “ tinge ee In this same way, Eimco-Process specialists 
= double extra Divisio xy J 5 om : — 004. are organized to work with your engineers, 

Process Engineers Division for Bulletin - 1004. to help you get effective answers to your 
requirements in every field of liquid- solids 
separation. } 








The Eimeo Corporation | 


Se ne 4 omer Process Engineers Division | 


420 Peninsular Avenue, 
San Mateo, California 
B-646 











UBMERGED in that tank are racks of 

aluminum parts being anodized. 

The solution is sulphuric acid—so cor- 
rosive it eats holes in steel. 

For years, the only way of keeping 
the dangerous acid from leaking out 
was to line metal tanks with lead sheets. 
This cost a lot, yet wasn’t altogether 
foolproof. Every so often, a “wild”’ 
electric current would punch a hole in 
the lead lining. The whole department 
waited while the repair crew plugged 
the leak. 

Then came Koroseal, the flexible 
material developed by B.F.Goodrich, 
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K oroseal linings installed by New England Lead Burning Company, San Leandro, Calif. 


Aluminum soaks in 
an acid bubble bath 


that can stand practically all acids. 
When the aluminum fabricating com- 
pany opened its new plant (shown 
above), the new sulphuric acid tank 
was lined with Koroseal. That was a 
year and a half ago. Since then, no 
leaks, no repairs, no delays in pro- 
duction. 

Today, there are scores of installa- 
tions in industry where Koroseal tank 
linings are handling acids and chemicals 
that ruin other materials—and doing it 
better and for less money than was 
ever possible before. If you have a tank 
lining problem, it’s quite likely that 


we have the Koroseal or-rubber lining 
that'll solve it. Try us. For information, 
write B.F.Goodrich Industrial Products 
Co., Dept. M-168, Akron 18, Obio. 


Koroseal—T.M. Reg. U.S. Pat. Off. 


B.E Goodrich 








LOOK HOW MUCH 
YOU CAN PUT THROUGH 
THIS SMALL SIZED 


BIRD-YOUNG VACUUM FILTER 
a 
































‘Carboxy Methyl Cellulose oe ; es 410 Ibs./sq ft. " 
Polyvinyl Acetate = 2940 ibsiisa, fushn. 
Copolymer x = 1450 bs./sq, fthr, 
) Dimethyl Terephthalate 960 Ibs./sq. ft./hr. 











Maybe “your product is different” — but if you’re 
employing vacuum filtration, think how much you 
might save with through-puts like these. They’re 
made possible by the Bird-Young Filter’s unique 
design. High washing efficiency is another plus 
factor — multi-stage, counter current wash with 
sharp separation of filtrate and of wash liquors. 


Before you invest in vacuum filtration of any kind, 
find out what the Bird-Young Filter can do. The 
Bird Research and Development Center offers 
complete test facilities. 


*The Bird-Young Filter is Mz \C I N = 
equipped for totally enclosed, ee ie M PA N Y 
tightly sealed operation when- 


ever required. SOUTH WALPOLE, MASSACHUSETTS 


BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID SEPARATING EQUIPMENT 


Operators of the Bird Research and Development Center for pilot-scale testing to determine 
the correct equipment for the job. Yours to use. 


Application Engineering Offices: 
EVANSTON, ILL. * ATLANTA, GA. * HUNTINGTON, W. VA. © LAPORTE, TEXAS * WALNUT CREEE, CALIF. 
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WHAT’S HAPPENING 


COVER PHOTO: At the Achema exposi- 

tion in Frankfurt, Pete Forbath and Gene 

Guccione are seen listening to a descrip- 

tion by Herbert Bretschneider, managing 

director of Dechema, the sponsoring Ger- 

man chemical engineering society. See R. A. Labine 
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sion the problem of accurately 
controlling low volume flows in 
processing with a controlled volume 
pump. Controlled volume pumps 
discharge a precise volume of proc- 
ess liquid . . . accurate to within 
+1%. And capacity can be varied 
continuously by automatic or 
manual means. Here are just a few 
examples of the many control ap- 
plications developed by Milton 
Roy specialists for processing: 


When the variable is flow 


An electronic pressure gage meas- 
ures flow through a venturi tube 
installed in the main line. The re- 
sulting signal is fed through a null- 
balance circuit to a characterized 
square root potentiometer which 
regulates stroke length of a Milton 
Roy controlled volume pump. 
Phosphate feed accuracy is well 
within +3% at all flow rates, and 
the system is so sensitive that feed 
rate changes as the flow rate 
changes with increasing or decreas- 
ing pressure on the main line reser- 
voir pumps. There is no appreciable 
lag. 


When the variable is 
temperature 

In exothermic reactions where 
temperature varies with catalyst 
concentration Milton Roy pumps 
control catalyst feed in response to 
reactor temperature. A pneumatic 
temperature controller transmits 
a 3 to 15 psi control air signal to 
vary the stroke length of the con- 
trolled volume pump, accurately 
adjusting catalyst feed to process 
requirements. 


When the variable is density 


Final density of a casein solution 
sprayed on tobacco is controlled 
within narrow limits by an auto- 
matically controlled Milton Roy 
pump. A density sensing primary 
measures casein concentration in 


4 


how controlled volume pumps 
improve process control 


a 
ad 


In this waste treatment process, Milton Roy pumps automatically meter treatment chemicals 


in response to changes in pH. 


the main stream and transmits a 
signal proportional to concentra- 
tion to an electronic controller. 
With any deviation from the con- 
trol point, the controller automati- 
cally varies pump stroking speed 
through a Thymotrol, thereby 
varying the flow of diluent. 


When the variable is pH 


In the alkaline-chlorination of 
cyanide wastes and the reduction 
of toxic chromium wastes, Milton 
Roy controlled volume pumps feed 
caustic solution to raise and main- 
tain pH. The pumps are stroked by 
variable speed motors regulated by 
Thymotrol control units in response 
to electronic signals from industrial 
pH measuring systems. 


Choosing the right pump for 
control 


Accuracy must be designed into 
the liquid end. For example, ball 
checks must seat tightly at the 
exact instant the plunger changes 
direction, for 100% volumetric effi- 
ciency. To achieve the desired re- 
sult, Milton Roy controls such 
interrelated factors as the height 





ae 


of ball rise, relationship of seat to 
ball diameter, ball guide design, 
specific gravity of the ball, and 
acceleration of the process liquid 
as the plunger approaches its limits. 
Selecting the right combination for 
a particular pumping job and 
choosing the best control mechanism 
for the process are jobs for spe- 
cialists. 


If accurate chemical feed to the 
process mainstream is one of your 
problems, look to Milton Roy’s 25 
years of experience for your most 
economical solution. Keep up-to- 
date on new control applications 
with a free subscription to “Engi- 
neering Briefs’. Milton Roy Com- 
pany, 1300 East Mermaid Lane, 
Phila. 18, Pa. 


Controlled Volume Pumps 
Colorimetric Analyzers 
Hydrogen Purifiers 
Laboratory Instruments 
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CHEMICAL 
ENGINEERING 


highlights of this issue 


COVERING GERMANY’S CHEM SHOW 


In our front cover picture, taken last month at the Achema 
exposition in Frankfurt, Germany, Assistant Editor Gene 
Guccione and News Bureau Chief Pete Forbath are getting 
the lowdown from exposition official Herbert Bretschneider. 
During a vacation in Italy after the show closed, Gene sent 
along these comments: 

“Achema, according to some people, is getting out of 
hand. It’s too big (1,400 exhibits). Too many people (100,- 
000). You can’t see the eauipment. You can’t see the people. 
And there were other complaints. The people who com- 
plained about the show were those who came just to look 
things over. But those who went in search of special equip- 
ment, plants, ideas and future employers or employees got 
what they wanted.” 


EXOTIC ROCKET-PROPULSION SYSTEMS 


For far-out technology, this third article (p. 135) in Dr. 
Hendel’s series on rocket propulsion takes the prize. It 
discusses the various ways in which space vehicles may be 
propelled once they have left the earth’s field of gravity— 
by solar radiation, nuclear fission, nuclear fusion, are heat- 
ing, magnetohydrodynamics, photons and the like. While 
such propulsion systems are still highly experimental, and 
some may never get off the ground, they offer challenging 
new frontiers to forward-thinking chemical engineers. 


COMING: TWO BERYLLIUM ORE CONCENTRATORS 


Large domestic reserves of beryllium in Utah will soon be 
yielding commercial concentrates via two competing process 
routes—chemical separation by acid leaching and physical 
separation by flotation. Details of the latter route, to be 
used by Beryllium Resources, Inc., at Delta, Utah, are 
reported (p. 66) by CE’s Western Editor, Marty Robbins, 
who looked last month at BRI’s Los Angeles pilot plant. 








Letters: Pro & Con 


More Data Fix Slope of Cost-Capacity Curve 
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Sir: about the “best” fit or a “reason- 
This refers to the letters of ble” slope. 


Messrs. MacMullin and Haselbarth 
(May 29, p. 148) commenting on 
the cost-capacity curve for chlor- 
alkali plants originally published 
in your Cost File (Mar. 20, p. 182). 

Our experience in the construc- 
tion of small plants throws some 
interesting light on the data al- 
ready presented. We have added to 
the previously published graph 
(above) the 1960 costs of 10, 20 
and 40-ton  battery-limits  dia- 
phragm-cell installations, complete 
with rectification, evaporation and 
liquefaction, which we have de- 
signed and erected. . Also included 
is a point representing a recent 
detailed estimate for a 90-ton plant. 

The data for the smaller plants, 
when plotted on the graph, support 
the slope of 0.75 proposed by Mr. 
MacMullin. Note, however, that a 
line projected through these points 
includes five of the eight battery- 
limits plants shown by Mr. Hasel- 
barth. 

G. L. WILLIAMS 
J. T. Donald & Co. 
Montreal, Canada 
Sir: 

Concerning the discussion on 
“What Is Proper Slope of Cost- 
Capacity Curve?”, once you can get 
Messrs. MacMullin and Haselbarth 
to agree on which data points are 
valid, there should be no argument 


6 


Your statistics expert, Mr. Volk, 
has the answer to both these ques- 
tions. See his article (Mar. 1956, 
pp. 165-90) for the technique. 

L. A. PASTEELNICK 
Elizabeth, N. J. 
> With due respect for the power 
of statistical methods of curve-fit- 
ting, we think that the neat 
straight line formed by Mr. Wil- 
liams’ internally consistent cost- 
capacity data must go unchallenged. 
—ED. 





Pro: Exotic Solvents 


Sir: 

In the Feb. 6 Chementator (p. 
33) you announced a new German 
process for acid gas absorption, 
using the simplest and cheapest of 
all solvents—water. 

It is interesting that a West 
German company recently decided 
to solve its high-pressure natural 
gas treating problem with what CE 
chose to call an “exotic” solvent. 
Wintershall AG. selected the Fluor 
solvent process for its unit at 
Dueste to treat gas containing ap- 
proximately 15% CO, and 15% H.S 
at 1,000 psi. This problem falls 
well within the “suitable” range for 
the new water-wash process. 

As  Wintershall learned, a 





“simple” or “cheap” solvent does 
not assure low-cost acid gas re- 
moval. Water absorbs only about 
10% as much CO, and H.S do as the 
newer solvents. In some Cases, 
water is also far less selective. 
Thus, since the cost of solvent is 
not an important expense in prac- 
ticing the newer processes, we may 
continue to classify water as the 
“cheapest” of all solvents, with all 
the connotations apppropriate to 
that word. 

T. WEAVER 
Fluor Corp. 
Los Angeles, Calif. 





Batch Distillation Guesswork 
Sir: 

I read with much interest the 
article on “Batch Distillation of 
Binary Mixtures” by Benjamin 
Block in your Feb. 6 issue (pp. 87- 
98). 

The article is indeed instructive, 
but solution of the example given 
on p. 90 involves a laborious trial- 
and-error calculation. This can be 
avoided by using a simplified de- 
sign method (Husain, Brit. Chem. 
Eng., Dec. 1958, pp. 668-75), pro- 
vided one more requirement is 
added to the problem: percentage 
recovery of the lower-boiling com- 
ponent. 

ASGHAR HUSAIN 
Delhi Polytechnic 
Delhi, India 


sir: 

As Dr. Husain points out, the ex- 
ample in my article involves a trial- 
and-error calculation. Trial and 
error, however, are needed to fix the 
percent recovery of the low boiler. 

Dr. Husain’s method requires an 
educated guess of percent recovery 
or some other equivalent factor, 
such as final pot composition. The 
question basically is whether one 
could feel confident that his guess 
as to percent recovery was suffi- 
ciently close to the correct value. 

Since preparation of this article, 
J. C. Forman and I have pro- 
grammed this trial-and-error cal- 
culation for Abbott’s IBM 1620. 

B. BLock 
Abbott Laboratories 
N. Chicago, IIl. 
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CE Editorial 


What Do You Mean, 


“Professional”? 


A lot of the confusion—and most of the verbiage—would disappear 
from discussions of “professionalism” if we engineers were willing 
to accept a down-to-earth definition of the word. 

In common everyday English, a profession is simply an activity 
or occupation engaged in for gain. Thus, we properly identify 
musicians, athletes and gamblers who make these activities their 
means of livelihood as “professionals,” differentiating between them 
and “amateurs.” And we can similarly distinguish the “profes- 
sional” bricklayer from the backyard fireplace builder, the profes- 
sional Boy Scout executive from the volunteer scoutmaster, the 
professional motion picture cameraman from the home movie maker. 

Degree of skill and level of intellect required vary from one occu- 
pation to another, requiring different periods and kinds of training. 
Thus, it is convenient and fitting to identify as the “learned” pro- 
fessions those occupations that normally require a college degree (or 
equivalent training and experience) for entrance therein and that 
also call for nonroutine intellectual activity in their daily practice. 

There are those who would insist, in addition, that the “true” 
professional serves society, that he is licensed by the state to prac- 
tice his profession, that he is eager to absorb new knowledge and 
apply new techniques, that he puts performance above reward and 
he observes high standards of ethics and integrity. Let’s analyze 
these “qualifications.” 

Service to society is largely a function of occupation; the shoe- 
shine boy serves society more directly than does the petroleum 
geologist. The same holds for state registration; most barbers are 
state-licensed, most chemists are not. As to application of new 
knowledge and techniques, some physicians continue to use horse- 
and-buggy methods, whereas a beautician who did so would soon be 
out of business. Who is to say that the law-trained FBI investigator 
puts performance above reward to any greater degree than does 
the rookie policeman? And as to ethics, we must admit that selfish- 
ness, dishonesty and laziness are not found solely among the 
unskilled or unlearned. 

Let’s not confuse traits of individual personality and character, 
important as they are to success and satisfaction, with the basic 
dictionary definition of profession as “a vocation requiring knowledge 
of some department of learning or science.” All else is irrelevant. 

—Cercit H. Cuiuron 








Centrifugal Spin and 
3-D Bounce aid 


solids separation 
and classification in 


DE LAVAL SEPARATORS 








oe ARE CONTINUOUSLY REMOVED A GREAT RANGE OF SOLIDS 





Solids separations problems ranging from 
clarification of murky liquids to solid classi- 
fication are effectively solved by De Laval 
Process Equipment. These include special 
types of highly efficient disc-bowl centri- 
fuges, conveyor-bowl centrifuges with high 
bulk-handling ability, and a unique type of 
classifying separator. Operation of these 
compact units opens new versatile possibili- 
ties in processing efficiencies and economies. 


SLURRIES UP TO 50% SOLIDS 


The Process Centrifuges described here 
are just a few from a complete line of indus- 
trial centrifugal separators. For full in- 
formation on these, or the Syncro-Matic 
Separator, write us outlining your type of 
separation problem. Appropriate technical 
literature will be promptly sent. 


THE DE LAVAL SEPARATOR COMPANY 


Poughkeepsie, N. Y. 
5724 N, Pulaski, Chicago 46, I DE LAVAL 
201 E. Millbrae Ave., Millbrae, Cal. 


CONTROLLED 3-D BOUNCE SPEEDS SCREENIN 











Now...a low-temperature insulation with half the K-factor 


RIGID URETHANE FOAM 


This superior new industrial insulation made with 
Du Pont HYLENE® organic isocyanates utilizes a blow- 
ing agent of DuPont FREON® fluorocarbon to bring 
you a combination of properties and advantages never 
before possible. Not only is urethane foam easier to 
apply, it actually has double the insulating capacity 
of ordinary insulation because its K-factor is half that 
of conventional materials. Result: significant reduc- 
tions in installation and maintenance costs, as well as 
more effective insulation. Check the advantages below 
and see how you can benefit by using this versatile new 
urethane foam insulation: 


e Twice the insulation value of conventional materials. 
Excellent K-factor (.12-.14, compared with .26-.28 for 
ordinary insulation) because low conductivity FREON 
remains entrapped within foam cells. 


e Simplified, low-cost installation. Can be foamed in 
place by pouring into cavity as a liquid. Foam expands 
and hardens, filling every corner and crevice without 
seams or leaks. Ideal for complex contours, irregular 
voids. Large surfaces can be sprayed. Pre-molded 
foams eliminate field cutting. Also available in slab 
or block form. 


e Excellent resistance to deterioration. Retains its rigid, 
cellular form without crumbling. Proven resistance 
to chemicals (including benzene, toluene, carbon tetra- 
chloride) and to gasoline, motor oil, moisture, natural 
aging. Foam can be formulated to burn slowly in 
presence of flame; extinguish itself immediately when 
flame is removed. 
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of conventional materials, new ease of application 


MADE WITH DUPONT HYLENE § 


Rigid urethane foam made with Du Pont 
HYLENE also adheres well to metal, wood, 
glass, fabric, most other materials. Bond 
strengths often are equal to strength of foam 
itself. It possesses good vibration and sound 
dampening properties. Closed cell structure 
prevents moisture absorption that drasti- 
cally reduces insulating properties of ordi- 
nary materials. 


Already these versatile new urethane foams 
are filling a number of insulating needs. 
Among them: cold storage rooms and doors, 
refrigerated railroad cars and trucks— 
where light weight and high insulating ca- 
pacity are important; piping and equipment, 
ceilings, floors and walls, duct work and 
roof decking —where ease of application and 
resistance to deterioration are required. 


Naturally, properties and advantages of ure- 
thane foams vary according to their formu- 
lations and intended uses. Specific needs 
should be discussed with your foam supplier. 
For more detailed information and a list of 


REG. U.S, PAT. OFF 


rigid urethane foam suppliers, write today 
to: E. I. du Pont de Nemours & Co. (Inc.), 
Elastomer Chemicals Department CE-7, 
Wilmington 98, Delaware. 





Inch-thick layer of urethane foam insulation with 
asphaltic vapor barrier, sprayed on soda ash make- 
up tank in a chemical plant, is now in its third year 
of resistance to moisture, corrosive atmosphere. 


HYLENE* 


FOR URETHANE FOAM INSULATION 


Better Things for Better Living ... through Chemistry 
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ENGINE EFFICIENC\, 


From Ingersoll-Rand’s modern compressor plant at 


KVT Painted Post, N.Y., comes a completely-new line of 
heavy-duty gas-engine compressors and power units in 

the 2000-4500-hp class. These powerful 4-cycle V-angle 

GAS-ENGINE COMPRESSORS units offer a new high in fuel economy and unmatched 


flexibility for big-engine jobs on pipelines and in pro- 
cess plants. 


setting a new record 
< The KVT, a completely new design, offers the lowest 
m f uel economy f or fuel consumption ever available in an engine-compres- 


sor. Using a high-level constant-pressure turbocharging | 


gas-engine COMPTressors eee system, it will run continuously at full speed and load | 
with a fuel input of only 6300 btu/bhp/hr! 


6300 btu/bhp /hr! Also available is the new KVH, similar in size and 


construction but using a pulse system of low-level tur- 
bocharging which results in greater horsepower at 2 


fuel rate of 6900 btu/bhp/hr. 
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THE WORLD’S MCST EFFICIENT GAS-ENGINE COMPRESSOR... 
The first of the new KVT line, this 3000-hp unit with 5 compressor cylinders and 12 power 
cylinders has been in successful operation in a Louisiana gas pipeline station since Decem- 
ber, 1959. More units are now installed on major pipelines in other parts of the U.S. 


->»- FROM THE WORLD’S LARGEST COMPRESSOR FACTORY 
Painted Post, N.Y.— the world’s largest facility for the manufacture of compressors and 
engines, newly-expanded with the most modern equipment and skilled personnel, 





At the compressor end, the KVT and KVH offer 
additional advantages: (1) new pipeline cylinder de- 
sign with bottom intake and discharge connections 
permits simpler, neater, sturdier installations; (2) cyl- 
inders may be placed on both sides of the frame for 
greater flexibility on process jobs; (3) I-R Channel 
Valves are unmatched for efficiency and long life. 


PKVT and PKVH gas engines, in corresponding sizes, 
offer efficiency and economy for all prime mover jobs. 
Where both engines and engine-compressors are used, 
they give the added advantage of standardized engine 
and running-gear components for lower inventories and 
quicker service. 


in the large economy size! 


Whether your needs are best met by the unmatched 
fuel economy of the KVT or the higher power of the 
KVH, you will find in these revolutionary new units the 
same service-proved dependability which has character- 
ized Ingersoll-Rand 4-cycle, V-angle engine-compres- 
sors from 120 to 2000 hp for years. Your I-R representa- 
tive is ready to give you more information. 


Ingersoll-Rand 


23746 11 Broadway, New York 4, N.Y, 


The World’s Most Comprehensive Compressor Experience 





CuemicaL ENcInEERING—July 24, 1961 


13 




















ElectriK Tel-O-Set—the true 2-wire system 
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Care and feedback of delicate inputs 





Honeywell 
i) Fiat wv Coutiol 


SINCE 1885 
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Delicate inputs thrive on the tender care of FElectriK 
Tel-O-Set’s force-balance feedback system. This system, used 
as the basic circuit in Tel-O-Set transmitters, receivers, con- 
trollers, and other instruments, has proved itself in thou- 
sands of installations in the last five years. The force-balance 
feedback circuit increases the accuracy and dynamic 
response of the system by decreasing hysteresis effects and 


sensitivity to changes in ambient conditions. 


Observe: (1) input force (from bellows, Bourdon tube, or 
displacement linkage) deflects pivoted beam; (2) air-gap in 
ferrite detector increases, (3) producing a change in induc- 
tance in oscillator circuit; (4) a portion of output current is 
fed back into magnet unit, producing a force on beam which 
is equal and opposite to input force; feedback balances beam. 
Full scale motion is only one-thousandth of an inch. 


The advanced control engineering seen in force-balance 
feedback is carried through the entire ElectriK Tel-O-Set 
System. Specifically, there’s no external power required at 
any field-mounted Tel-O-Set instrument. Line power con- 
nection is made only at the receiver. Two-wire d-c trans- 
mission eliminates shielding problems. ‘ihe 4-20 milliamp 
signal range of the system gives a live zero and permits the 
use of the most reliable transistors available. The d-c signals 












































Oscillator 
— £ 
Input 
uF |e] Detector + 
tt Ol Ahi) 4-20 ma de 
Sane A\ Output 
Pivot Magnet Unit 


can be fed into data handling systems and millivolt-actuated 
instruments . . . can be easily transduced to a standard 3-15 
psi pneumatic signal to operate existing pneumatic systems. 


Take a new look at your control applications with the 
ElectriK Tel-O-Set System in mind! Get complete technical 
data from your local Honeywell field engineer. Call him today 
. . . he’s as near as your phone. MINNEAPOLIS-HONEYWELL, 
21 Penn Street, Fall River, Massachusetts. 
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Courtesy, Electro Chemical Engineering Co., Emmaus, Penna. 


USE IT WITH CONFIDENCE. This Penton-lined 
tank installed in a large East Coast chemical plant has 
already celebrated its first anniversary. of trouble-free 
service. Used for off-gas condensate, it handles a mix- 
ture of 15% HC1 and 69% acetic acid in water, at tem- 
peratures rariging from 170°F. to 212°F. 





Courtesy, Buckley Iron Works, Dorchester, Mass. 


ECONOMICALLY APPLIED. Penton linings for 
large tanks and processing vessels are achieved by 
the use of adhered sheet ranging in thickness up to 
40 mils, applied to low-cost metal substrates with a 
straightforward adhesive system and conventional 
gas welding. 


July 24, 1961—-CuEmicAL ENGINEERING 





PENTON AT WORK...TANK LININGS 


In processing systems, it’s what’s inside that counts 





Penton linings readily convert carbon steel tanks 
into vessels capable of handling corrosive liquids 
at elevated temperatures. Thus it is now possible 
to get corrosion resistance inside chemical proc- 
essing systems, where it really counts, without 
recourse to the high-cost materials previously 
required in many use areas. 

Today there is a qualified tank liner in your 
area, experienced with Penton, and able to em- 
ploy it to meet your specifications. Because 
Penton resists more than 300 common reagents, 


at temperatures far in excess of those possible 
with most conventional lining materials, it can of- 
fer you important savings in original cost, main- 
tenance, and in many instances permit higher 
processing temperatures for increased yields. 
Want more information on Penton tank lin- 


ings? Write for your copies of “The ABC’s of 


Penton for Corrosion Resistance,” and “The 
Penton Buyer’s Guide,” which includes a com- 
plete listing of Penton tank liners, and producers 
of other types of Penton processing equipment. 


Cellulose Products Department 


HERCULES POWDER COMPANY 


INCORPORATED 


Hercules Tower, Wilmington 99, Delaware 


CP61-1 


Courtesy, Electro Chemical Engineering Co., Emmaus, Penna. 


Penton sheet used in fabricating tank linings illustrated on these pages manufactured by Garlock, Inc., Camden, N. J. 


Courtesy, Mercer Rubber Corporation, Little Ferry, N. J. 


TAILORED TO YOUR SPECIFIC NEEDS. The complex shapes 
shown here demonstrate the versatility of Penton linings applied 
to low-cost metal substrates for high temperature corrosion re- 
sistance. Penton-lined pipe and fittings, valves, meters and pumps 
can be used in conjunction with such vessels to supply a complete 





anticorrosion processing system based on Penton. 
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Put long run reliability into your performance picture 
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@ Wide line of finest quality copper-base alloys 
for every type of heat exchanger, condenser, 
evaporator, cooler and feed-water heater need 
—including Admiralty and Cupro-Nickel com- 
binations. 


@ Nationwide warehouses, completely stocked, 
in Houston, Beaumont and Corpus Christi, 
Texas, Baton Rouge and Lake Charles, La., 
Tulsa, Los Angeles and South Brunswick, N. J., 
to serve customers from coast to coast. 
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... With Phelps Dodge copper-hase alloy tubes! 


@ Expert engineering service to help solve 
all kinds of tube corrosion problems, de- 
termine the exactly correct alloy for your 
Specific application. 


Specify the best—at the same cost as the rest! 
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PHELPS DODGE COPPER PRODUCTS 


CORPORATION Mine To MARKET 
SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., 1) 
Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Des 
Moines, Detroit, Fort Wayne, Honolulu, Houston, Indianapolis, Jackson- 
ville, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New 
York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, 
St. Louis, Seattle, Tampa, Washington, D. C. 
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The Westinghouse man with the motors brings you— 


\ew Class B Insulation 
to give you 19% | 
more horsepower | 


on totally-enclosed & 


Life-Line motors | 











Now Class “‘B” Insulation replaces Class ‘‘A’’ as standard 
on totally-enclosed 1-250 hp Life-Line a-c motors giving 
you these advantages: 

Added capacity .. . Operation at 15% over name- 
plate rating without reduction in motor life. 

Longer life . . . 80% to 100% longer life at rated loads 
than motors with Class ‘‘A” Insulation. 

This newly designed motor is engineered to give top per- 
formance in a wide range of applications. On-the-line 
experience in the steel industry, where maximum relia- 
bility is essential, has proved its higher output, longer life 
and lower maintenance under the toughest conditions. 


For the ultimate in protection specify Guardistor* 
on all Westinghouse motors. This exclusive built-in static 
motor protection allows the use of maximum horsepower 
over long periods with no danger of motor burnout.7 
For additional information ask for booklet B-7876-A. 
Your Westinghouse sales engineer can supply you with 
complete details on these money-saving motors. Call him 
for full information on how they can fit into your pro- 
duction scheme. Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. 
You can be sure... if it?s Westinghouse. 


neti Westinghouse 





tWarranty: Westinghouse GUARDISTOR MOTORS on 
frames 182-445 inclusive are guaranteed for one year against 
burnouts due to overheating resulting from: overload, 
locked rotor, blocked ventilation, bearing seizure, single 
phasing, unusual duty cycle, high ambient, or voltage un- 
balance, providing the Guardistor elements are connected 
in a control circuit so that the motor is removed from the 
power source in the event of over-temperature. J-22170 
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Class P single-acting air- 






Class T, double-acting, water- 
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\ to 10,000 cfm. 


cooled; capacities to 554 cfm. 


Class Y, double-acting, water- 
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cooled; capacities to 688 cfm. 








One of four 800 hp Class O-CE Compressors serving a large steel mill. Capacities to 6,000 cfm. 
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THERE’S A CP COMPRESSOR TO |i 


There’s a Chicago Pneumatic Compressor to meet every demand 
for general plant air. And, in process work, CP Compressors are 
handling most known gases with special regulation and other features 


tailored for each job, and with lubricated or non-lubricated cylinders. 


For full information write: Chicago Pneumatic 
Tool Company, 8 East 44th Street, New York 17, N. Y. 
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Class F 


DFOCcess ee 


Class H, 5-stage; 


700 to 2,000 hp. 


Class H, steam-driven; 
350-1250 hp. 


Class FE-33 horizontal, balance-opposed, 3-throw, 3-stage gas compressor. Sizes 250-5,000 hp. 


MEET YOUR EVERY NEED 


sizes to 5,000 hp 
vacuum service 
pressures to 15,000 psig 


Chicago Pneumatic 


AIR AND GAS COMPRESSORS * VACUUM PUMPS * PNEUMATIC AND ELECTRIC TOOLS ¢ DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS 
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“We turn out 3,000,000 feet of board a day,” reports the chief engineer of Masonite Corp., Laurel, Miss., 
“and our entire voiume of wood chip required to fabricate the board is carried on US Oilproof Paracril® Conveyor Belts 
that operate 24 hours a day, 7 days a week over deep-trough idlers. This belt system has reduced downtime consider- 
ably, cut maintenance costs 25%.” 











Processing industries of every kind find in US the superior 
industrial rubber product quality that keeps materials flowing—freely, 
efficiently, steadily. US is at the heart of industry because US knows 
industry and its needs...and serves those needs better. 
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“Outlasted any other packing tested as much as 
10 to 1,” reported a large chemical plant about U.S. 
Solvent Packing, Style 414. Used on its caustic and 
solvent pumps, this US packing ended clean-up chores, 
increased production, reduced injuries due to leaks by 
75%. Look beneath the surface and you'll find U.S. Rod 
and Sheet Packings sealing better, lasting longer, saving 


money throughout industry. f 
P 101 











Softening water on a chemical diet, U.S. Giant® 
Acid Hose is unharmed by hot lime, ferric sulphate, alum 
solution, and soda ash at Kansas City Water Works’ 
chemical treatment plant. An economical way of convey- 
ing softening chemicals to the water supply, U. S. Giant 
is used for suction and discharge, is extremely flexible, 
resists abrasion, impact, and weather. 

























H1l4 
































More than 6 times the life of other Variable Speed 
Belts, reports the Storm Lake, lowa, plant of Hygrade 
Food. The first US Variable Speed Belt installed has al- 
ready outperformed the previous belts by more than 
6 to 1. What’s more, it required no dressing or other 
maintenance and, unlike previous belts, has not devel- 


oped uneven edge wear which shortens equipment life. 
VSB 10 











For every industrial rubber product need, turn 
to US. For Conveyor Belts, V-Belts, the original 
PowerGrip “Timing”® Belt, Flexible Couplings, 
Mountings, Fenders, Hose and Packings... 
custom-designed rubber products of every de- 


WORLD'S LARGEST MANUFACTURER 
OF INDUSTRIAL RUBBER PRODUCTS 


Ss 


scription. Discover why U.S. Rubber has become 
the largest developer and producer of industrial 
rubber products in the world. See your U.S. 
Rubber Distributor or contact US directly at 
Rockefeller Center, New York 20, N. Y. 


United States Rubber 


MECHANICAL GOODS DIVISION 
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Whatever your special fire hazard, 
Grinnell has the right system for you 


The basic fire extinguishing agents are shown on the chart below with the most common 
applications cross-referenced by check marks. If your process requires a specially designed 
system — the research and test facilities of the Grinnell Company stand ready to serve you. 






Extinguishing blanket of foam completely covers the floor 
of this aircraft hangar. 5,897 foam-water sprinklers protect 
property worth a billion Air Force Defense dollars. 


Water spray, applied to outside storage of paints and sol- 
vents, cools to inhibit internal pressure build-up and dilutes 
to prevent flammable vapor-air mixtures from developing. 


There’s a Grinnell Fire Protection System to protect your property. You benefit from 
over 90 years of fire protection experience when you rely on Grinnell. Send for this free 





SPECIAL FIRE HAZARD 


WATER 
SPRAY 


FOAM 


CARBON 
DIOXIDE 


DRY 
CHEMICAL 





—» AIRCRAFT HANGARS 


ALCOHOL STORAGE 

AMMUNITION LOADING 

AMMUNITION MAGAZINES 

ASPHALT IMPREGNATING 

BATTERY ROOMS 

CARBURETOR OVERHAUL SHOPS 
CLEANING PLANT EQUIPMENT 
DOWTHERM 

DRYING OVENS 

ENGINE TEST CELLS 

ESCALATORS, STAIR WELLS 
EXPLOSIVES: MANUFACTURING, STORAGE 
FLAMMABLE LIQUIDS STORAGE 
FLAMMABLE SOLIDS STORAGE 

FUEL OIL STORAGE 

HANGAR DECKS 

HYDRAULIC OIL, LUBRICATING OIL 
HYDRO-TURBINE GENERATORS 

JET ENGINE TEST CELLS 

LIGNITE STORAGE AND HANDLING 
LIQUEFIED PETROLEUM GAS STORAGE 
OIL QUENCHING BATH 

PAINTS: MANUFACTURING, STORAGE 
PAINT SPRAY BOOTHS 
PETROCHEMICAL STORAGE 
PETROLEUM TESTING LABORATORIES 
PRINTING PRESSES 

REACTOR AND FRACTIONATING TOWERS 
RECORD VAULTS 

RUBBER MIXING AND HEAT TREATING 
SHIPBOARD STORAGE 

SOLVENT CLEANING TANKS 

SOLVENT THINNED COATINGS 
SWITCHGEAR ROOMS 


TRANSFORMERS, CIRCUIT BREAKERS 
(outdoors) 


TRANSFORMERS, CIRCUIT BREAKERS 
(indoors) 


TURBINE LUBRICATING OIL 
VEGETABLE OIL, SOLVENT EXTRACTION 


44-page booklet today. Write Grinnell Company, Providence 1, R. I. 
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electri- 


The remarkable leakproof C A N 1 


PUMP 


pump the “unpumpable” 


Available for any solids-free liquid . . . Underwriters-approved 
for ratings up to 91 psi . . . nearlv twice the approved rating 
of any other ‘“‘canned’’ pump. 


For absolute leakproof performance that elimi ates the possi- 
bility of contamination or loss, select Electri-Cani pumps from 
Allis-Chalmers. Choose from industry’s broadest l’ne...includ- 
ing a wide range of sizes approved by Underwriters’ : aboratories 
for Class I, Group D hazardous locations. 

Electri-Cand pumps handle practically every ‘hing from 
Acetaldehyde to Xylene. They save precious liquids, retain 
volatile liquids, contain toxic fluids and fumes, headle corro- 
Sives safely. Stuffing boxes are completely eliminated. Bearings 
take care of themselves . . . they are iubricated by the pumped 
liquid. And Electri-Cand pumps are easily designed into any 
installation. Compact close-coupled design eliminates misalign- 
ment... saves space . . . allows mounting in any position. 

For efficient, safe handling of “problem” liquids, contact your 
A-C representative, or write to Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. A-1520 
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Every Electri-Cand pump is thoroughly tested before ship- 
ment. Performance characteristics are checked. Each unit is 
hydrostatically tested. Here, Freon #12 is forced into a par 
tially evacuated pump, and a halogen leak detector is used. 
The pump is rejected if it leaks at a rate of more than one 
ounce per 100 years. Electri-Cand is an Allis-Chalmers trademark 
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POLYKEN QUALITY PLUS UNIQUE 
APPLICATION METHOD MAKE 
TOP SITE-WRAP COMBINATION 


Your protective coating results are only as good 
as the material you use and the way you put it 
on. And with Polyken tape . . . plus the special, 
new Polyken way of on-site application . . . you 
get a combination that really does a perfect job 
—simply, speedily, economically. 

Simplicity? Right! The completely mobile ma- 
chine sets up in an hour (knocks down in half 
that time), uses 6 men or less for continuous 
cleaning, coating, and wrapping. Speed? You can 
process up to 20,000 lineal feet a day, take 10- 
minute breaks to switch pipe sizes. Economy? 
Look at it this way: You get quality tape, properly 
applied by a high-speed quality process. The result 
can’t help meaning more dependable coating for 
your dollar. 

For the full story on both machine and tape, 
see your Polyken representative. It can mean max- 
imum protection at minimum investment. 
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Pipe (coming toward you) spins through machine... undergoes 
dynamic cleaning from twin-powered brush heads. Coating 
comes off brake-type tape drum. Outer wrapping runs through 
fast-gluing adhesive attachment. 


1. Spinning pipe 5. Stand-by outer wrap turret 
2. Polyken tape coating 6. Power brush heads 

3. Outer wrap 7. Glue tank 

4. Glue applicator 8. Stand-by tape turret 


Polukeni 


Experienced in modern 
PROTECTIVE COATINGS 
THE KENDALL company 
Polyken Sales Division 
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CENTRIFUGAL SKILL AT WORK 


eeeFOR THE BIG PROCESSING TASKS 


Here’s a centrifuge that really whips up a storm! Operating at up to 1200 RPM’s—the TORNADO-MATIC performs a wide 
range of processing tasks economically, with complete flexibility of process control and with a minimum of operator attention. 
The largest automatic underdriven centrifuge in existence today, the TORNADO-MATIC performs the really big jobs in process- 
ing. TORNADO-MATICS are available in five sizes—ranging from a huge 16 cubic foot capacity down to a generous 6 cubic 
foot capacity. Basket sizes of up to 48” by 30” are available. 

Designed for high-speed dewatering of crystalline slurries, it is especially useful in chemical and pharmaceutical processing. 
However, the TORNADO-MATIC is highly versatile—it easily adapts to any processing job involving liquid-solid separation. 
Even at its high speeds and huge capacities the flexible TORNADO-MATIC operates smoothly and without a vibration—thanks 
to exclusive Fletcher “Long-Swing” suspension. 

The TORNADO-MATIC combines many Fletcher “ExcJusives’—from fingertip controls to automatic cycling and “double check” 
safety features—for exceptional efficiency under many processing conditions. 

Look to Fletcher for processing equipment that will assure product uniformity, processing flexibility and significant savings— 
Write for Bulletin 202-560. 


TORNADO-MATIC e@ @ @ 











You Made Sharples First/ 


® a division of The SHARPLES corporation 


a i 

F I FE T fr H E R Centrifugal and Process Engineers 

— 2300 WESTMORELAND STREET / PHILADELPHIA 40, PENNSYLVANIA 
NEW YORK e PITTSBURGH e CLEVELAND e DETROIT ¢ CHICAGO « HOUSTON ¢ SAN FRANCISCO « LOS ANGELES e ST. LOUIS e ATLANTA 
Associated Companies and Representatives throughout the World 


CENTRIFUGES 


29 


CuemicaL ENGINEERING—July 24, 1961 











® 


TECHNICAL REPORT 


DICALITE DEPARTMENT * GREAT LAKES CARBON CORPORATION ¢ 612 SO. FLOWER ST., LOS ANGELES 17, CALIFORNIA 


Two Dicalite Filteraids Prove Out Best On 
“World’s Largest” Rotary Vacuum Precoat Filter 





Left to right: John Murch, vice-president and chief engineer, and general manager Bob 
Ashby, discuss the filter operation with Bob Barber, Dicalite service engineer. 


In the A. F. Murch Company plant 
at Paw Paw, Michigan, the “world’s 
largest” rotary vacuum precoat filter 
—an Eimco, 8 feet in diameter and 
20 feet long—filters 5,000 gallons of 
fruit juice an hour through a 5-inch 
thick precoat of Dicalite filteraid. We 
are told that only 7 filters this size are 
in existence, and only this one in the 
fruit processing industry in this 
country. 

This giant filter was chosen because 
Murch desired a filter cycle which 
matched the operating cycle of their 
evaporators. These operate continu- 
ously for 36 hours between cleanings. 





au — iF i 
Norm Roger, Murch director of research 
and quality control, works with Barber on 
filteraid evaluation for new strawberry 
product. Barber is using a Dicalite Rotary 
Vacuum Precoat Test Leaf. 


The filter cycle length and the desired 
throughput were the basis for calcu- 
lating both the size of the filter and 
the required thickness of the precoat. 

Final filteraid evaluation tests ex- 
tended over 6 months, during which 
Dicalite and other filteraids were 
checked for throughput, clarity, cake 
shrinkage and cracking. Two Dicalite 
filteraids were chosen — Dicalite 372 
(diatomite) for grape juice, and 
Dicalite 476 (perlite) for apple juice, 
which requires a higher polishing. A 
new Dicalite perlite filteraid, 4156, 
has also been tested and is scheduled 
for use in 1961. 

A major factor in the selection of 
Dicalite perlite filteraids was their 
lighter weight—20% less than com- 
parable filteraids of other types— 
which permitted the buildup of re- 
quired cake thickness. Even so, the 
5” thick precoat takes over 114 tons 
of filteraid, dry weight, which rises 
to between 4 and 5 tons when wet. 

Murch processes nearly 4 million 
gallons a year of grape juice, apple 
and cherry juice into high density 
concentrates and volatile esters and 
is now testing Dicalite filteraids for 
use in a new strawberry product. 


© 1961 GREAT LAKES CARBON CORPORATION ¢ LOS ANGELES, CALIF, 
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Robert K. 3 
Barber 





Dicalite’s 
“Man on the Spot”’ 


When Barber started working with 
Murch on this filtration problem, over 
two years ago, no such filter set-up had 
ever been used in the industry. It was 
recognized from the first that a very 
large filter would be required, with a 
precoat much thicker than usual. 

Barber’s assistance in solving Murch’s 
problem started with preliminary filter- 
aid evaluations using the Rotary 
Vacuum Precoat Test Leaf developed 
by the Dicalite product laboratory. 
From these tests, Murch began exten- 
sive experimentation on a pilot plant 
scale, counselling with Barber as work 
progressed. 

All the variables in rotary vacuum 
precoat filtration were thoroughly 
checked during the tests conducted by 
Murch and Barber. Dicalite filteraids 
were found most suitable in all desired 
characteristics—clarity, flowrate and 
freedom from cracking and cake 
shrinkage. 

In addition to assisting Murch, 
Barber serves Dicalite users in many 
industries across a five-state wide ter- 
ritory, east and west of Chicago. 








TECHNICAL LITERATURE 

on Dicalite Filteraids is available 
on request. Bulletin B-14 discusses 
the principles and operating prac- 
tices of filteraid filtration, and its 
applications in many industries. 
Write for your copy to Dicalite 
Dept., 612 So. Flower St., Los 
Angeles 17, Calif. 
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At the Home Guano Company in Dothan, Alabama, 
a fleet of six PAYLOADER tractor-shovels play a major 
role in the production of sulphuric acid and com- 
mercial fertilizers. Five Model HA’s (2,000-lb. capa- 
city) and a new 2,500-lb. operating capacity Model 
H-25 are used throughout the plant in all operations 
... unloading railroad cars, mixing, bagging, moving 
machinery, handling sulphur and general maintenance. 


“We have been using PAYLOADER tractor-shovels 
since 1944 with satisfactory performance,” says 
Superintendent R. C. Geiger. “In fact, we find that 
the new Model H-25 is giving us about 30% addi- 
tional load delivery over the older HA’s. It also gives 
us better all-around operating efficiency; it digs hard 
materials with less wheel slippage and is less tiring 
on the operator.” 


H-25 handies 30% more tonnage 





The Improved Performance Record turned in by the 
H-25 is no surprise. This loader is designed and built 
for time and money-saving production. It combines a 
2,500-lb. capacity with complete power-shift transmis- 
sion, power steering, a short, 6-ft. turning radius and 
power-transfer differential to move big tonnage ef- 
ficiently, even in close quarters. 


The H-25 Also Has Built-in Protection through many 
special features that guard against dust, dirt and mois- 
ture damage . . . dual air cleaner, cartridge-type oil 
filters, sealed and self-adjusting hydraulic service 
brakes, enclosed parking brake and special oil and 
grease seals on all vital pivot points. 


Why Not Consider the possibility of reducing your 
handling equipment “fleet” and boosting the hourly 
production rate in your plant with an efficient H-25 
PAYLOADER? A Hough Distributor nearby will be glad 
to demonstrate its cost-cutting performance. Contact 
him or return the coupon for more information, 





MOUGL 


THE FRANK G. HOUGH CO. 
LIBERTYVILLE, ILLINOIS 


SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY | 





HOUGH, PAYLOADER, PAYMOVER, PAYLOGGER, PAYLOMATIC ond 
PAY ore registered trademark nomes of The Frank G. Hough Co, 
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600-hp Elliott turbine driving a compressor 
which supplies compressed air far process. 


(Right) Elliott steam turbines power many reflux 
pumps throughout the refinery. Shown here are 
three, driving gasoline column bottoms pumps in b 
the crude unit. 


The unit on the left above is a condensate pump, 





and the one on the right is a seal oil and flush- 
ing oil pump. Both are driven by Elliott turbines. 





Ranging in size from 5 to 935 horsepower, these 
Elliott YR single stage turbines are installed in a 
giant East Coast Refinery. The units were se- 
lected from a modern, field-proven line of mechan- 
ical drive turbines rated up to 50,000 horsepower. 


TURBINES FoR DEPENDABLE 
day-in/day-out 


«& 





The turbine-driven condensate pump 
shown below charges foul conden- 
sate to stripper column. the refinery’s boiler plants. 












In one refinery, 85 Elliott turbines 
driving pumps, compressors, fans 
prove Elliott versatility 


Installations like this together with experience 
of more than 50 years in turbine design, manu- 
facture and application are among the reasons 
why Elliott is truly “Turbine Headquarters.” 
Write for descriptive bulletin H22-D. Hi-2 


&, ELLIOTT COMPANY 


GENERAL OFFICES: JEANNETTE, PENNSYLVANIA PLANTS AT: Jeannette and Ridgway, Pa.; Springfield, Ohio 


TURBINES +» GENERATORS - MOTORS + COMPRESSORS - TURBOCHARGERS + EJECTORS + STRAINERS - TUBE CLEANERS 


Below are forced-draft fans driven by 
Elliott turbine- gear units in one of 
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What's News in Rubber... 














Faster-curing new Butyl cushions playground tumbles 


New Enjay Butyl HT 10-66 gave Mitch- 
ell Rubber Products, Inc. of Los An- 
geles, California, a big jump ahead in 
its “Safety-Surf” playground mat (shown 
above). Mitchell has combined this new 
Butyl rubber with their engineering 
“know-how” for an abrasion, weather 
and shock resistant mat that makes 
playgrounds safer for children. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 





New Enjay Butyl HT 10-66 is an 
isobutylene - isoprene copolymer con- 
taining chlorine. It can be cross-linked 
by a variety of vulcanizing techniques, 
using either the carbon-to-carbon 
double bonds, the allylic chloride, or 
both. Vulcanization is usually more 
rapid than with unhalogenated Butyl, 
but vulcanizates show the same inert- 


ENJAY CHEMICAL COMPANY 
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A DIVISION OF HUMBLE OIL & REFINING COMPANY 

















ness to environmental attack. More 
stable cures make Butyl HT 10-66 out- 
standing for high-temperature uses. 

Butyl HT 10-66 is now in full-scale 
commercial production, proving its 
worth in many demanding uses. For 
test samples and performance data, 
write to Enjay, 15 West 5lst Street, 
New York 19, N. Y. 
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U.S. Gypsum installs 24 Sweco separators in 16 plants 


United States Gypsum Company’s experience with 
sweEco Vibro-Energy* Separator performance ranges 
over 10 years and a variety of demanding applications. As 
a result of proved efficiency, economy and versatility, 
another SwEco unit was selected for installation at its 
recently completed, modern New Orleans quicklime 
facility. Also, the “turnkey” contract for design, engi- 
neering and construction was awarded to Southwestern 
‘ngineering Company. 

This single-deck, 48” diameter SwEco unit is equipped 
with a 34” clear-opening screen cloth for processing cal- 


*T™M SEC 


34 


cined clam shells. Material runs from fines to 2” pieces, 
at 100-150°F and 58-60 lbs. per cu. ft. High capacity 
throughput with no screen blinding yields low operating 
and maintenance costs. Simplicity of design and lack 
of transmitted vibration required minimum space and 
structural support. For full details, application data, or 
free screening demonstration in your plant with your 
materials, write SOUTHWESTERN ENGINEERING CO., 
4800 Santa Fe Avenue, Los Angeles 58, Calif. ul 

Department 3732. SWECO 
+ Vibro-Energy separators, grinding mills, finishing mills + 
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Power-Master pump (12:1) 
feeds Multi-Measure. 





New idoas for dispensing materials... from LINCOLN 





Manual four-way valve 


) controls operation. WS 









Dispensed through 3 
hose and nozzle 











Multi-Measure dispenses from 
each of 10 positions. Select 
volume by rotating numbered 


index head. 
Ve: 
= (hi f 
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New measuring valve offers instant 
selection of 10 different volumes 


If your dispensing operation requires frequent 
changes in dispensing volume, you will save time 
and speed produCtion by using Lincoln’s new Multi- 
Measure Model 83232. Ten adjustable stop pins let 
you preset the amount each position will discharge 
with a range of settings from .5 to 25 ozs. The 
numbered index heads rotate for rapid switching from 
one volume to another. The system is ideal for filling 


LINCOLN MEASURING VALVE SYSTEMS 








Capacity Max. Operating 
Model (ozs.) Pressure (p.s.i.) 
MULTI-MEASURE 
83232 10 positions 1500 
-5-25 ea. 
SINGLE MEASURE 
81849 -045-1 5000 
81741 0-4 5000 
82232 4-8 5000 
82233 8-12 5000 
81914 4-48 750 








different mold cavities with the exact amount of 
material each requires, filling gear cases, sealed bear- 
ings and similar applications. 

Lincoln offers a complete selection of measuring 
valves for precision metering and dispensing of fluid 
and semi-fluid materials. Whatever your require- 
ments for dispensing materials, consult Lincoln first. 


LINCOLN ENGINEERING COMPANY 16108 


Dept. CHE-5 
4010 Goodfellow Bivd., St. Louis 20, Mo. 


Please send literature on the new Lincoln Multi-Measure. 
Material to be dispensed is 

Name Title 

Company 

Street 


City Zone State 


Se" LINCOLN 


ENGINEERING COMPANY 


ST. LOUIS 20, MO. 


Industry’s widest selection of materials dispensing equipment: air-operated pumps 
airless spray equipment 


pressure prim ers 
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measuring valves 


hose—couplings—air compressors—filters—regulators 
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The specialists at General American’s 
Kanigen plant in Sharon, Pennsyl- 
vania can deposit an even coating of 
hard nickel alloy on most ferrous 
metals in common use. Regardless of 
how high, wide or heavy the object 
is, if you ean get it to Sharon, we 
can plate its interior. 


Before General American developed 
Kanigen coating, it was next to im- 
possible to deposit an even nickel 
plating over very large surfaces or on 
many complex shapes. Since Kanigen 
nickel plating is purely a chemical 


IF YOU CAN 
SHIP IT 


WE CAN PLATE IT! 
NO MATTER WHAT THE SIZE 
OR SHAPE OF YOUR PRODUCT, 
IT CAN BE COATED BETTER 


WITH KANIGEN 


NICKEL ALLOY 


Kanigen Division 


process involving no electric current, 
it works equally well on simple or 
complex shapes and on small or large 
surfaces. Thickness uniformity of 
the coating is independent of part 
complexity or size. 


Only General American and its 
authorized licensees around the world 
can show you how Kanigen coating 
may improve your product. The 
Kanigen process is protected by 
more than 30 separate patents. For 
detailed technical literature, write 
for bulletin No. 561. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street, Chicago 3, Illinois Offices in principal cities 
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we make 






.. nothing else 


ALOYCO 111 Gate Valve for 150 Ib. service 
features double disc ball-and-socket wedges. 
They are free to rotate and are non-fouling 
in any position which insures tight closure.. 
There are Aloyco valves and alloys 
designed for every type of corrosive service. 





SPECIALIZATION! Isn't it reasonable to believe that the ~ 
one company with experience, facilities, research and 
service all devoted to a single product is your best source 
of supply? The modern Aloyco foundry, for example, is designed 
to produce one end product only: pressure-tight 
Stainless Steel Valve castings of the finest quality. 


Longer Lesting 
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LINDEN, NEW JERSEY VALVES 











They Knew What They Wanted 


There are 28 LaBour pumps in this modern 
plant of Eli Lilly and Company’s Tippecanoe 
Laboratories at Lafayette, Indiana. They han- 
dle ethers, alcohols, acids, caustics, petroleum 
products, antibiotic solutions—a wide variety 
of liquids under a wide variety of conditions. 

LaBour pumps were chosen for these exact- 
ing duties because Lilly had used LaBours in 
its Indianapolis plants. Fourteen LaBours 
were installed when the Tippecanoe operation 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. ° 


ELKHART, INDIANA 
WHITE PIGEON, MICH. e LONDON, ENGLAND 


was begun, and then when facilities were ex- 
panded some four years later, they put in 
fourteen more. 

Men who have had actual experience with 
LaBour service and dependability almost 
invariably specify LaBours for expansion or 
replacement. If you haven’t had the opportu- 
nity to see LaBours in operation on a tough 
job, write us for facts you ought to know 
about LaBour performance. 
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Nonfood Aerosol 
Production 
Up 17% in 1960 


An estimated 670 million nonfood aero- 
sol units were produced in the U.S. and 
Canada in 1960 according to the Chemical 
Specialties Manufacturers Association. 
This is an increase of 17% over the 1959 
estimate of 575 million units. 

The largest seller is still the hair spray 
—way out in front in 1960, with 18% of 


all aerosols produced fall- 
ing in this category. Shav- > 
ing lathers, again in second 
New Large Tank, Molded 
of Powdered Polyethylene, 
Resists Chemicals, Foods 


A new, thick-walled, extra-large poly- 
ethylene container which provides de- 
pendable, economical storage for as much 
as a ton of liquid or bulk product, is cur- 
rently being introduced for use in meat 
packing and processing plants. 

The new tank combines strength and 
light weight with unusual resistance to 
meat and food juices, chemicals, acids and 
alkali solutions. It is virtually unaffected 
by temperature variations, and has 
smooth, clean, seam-free construction. 

The container, one of the first results of 
a new polyethylene processing technique 
called powder molding, is made from 
U.S.I.’s MIcROTHENE® finely divided poly- 
ethylene resin. By hot-mold processing 
the MICROTHENE, the fabricator has been 
able to produce a tank considerably larger 























than those produceable by competitive 
processes, without sacrificing quality. The 
large size and excellent properties of poly- | 
ethylene tanks molded in this manner sug- 
gest many possible uses in the CPI. 











Large tank, molded from polyethylene powder, is 





strong, lightweight, resistant to chemicals. 


Coke Oven Producers Advised to 


Meet Competitors’ Quality or 
Lose BTX-Naphthalene Markets 


Inexpensive Sodium Desulfurization Process 
Suggested as Solution to Quality Problem 


Petroleum companies and chemical manufacturers are threatening to take the 
aromatic chemicals market away from the coke oven producers. The only chance 
for survival, according to Martin Faye of U.S.I., is to market material of a quality 


PETROLEUM-BASED AROMATICS 
CAPACITIES 
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Methionine Reverses 
Effect of Thyroid Hormone 
As Metabolic Uncoupler 


Recent investigations on the metabolic 
role of the amino acid methionine indicate 
that it has functions other than that of raw 


| material for protein formation. It has been 
| found that while iodocasein 
| source of thyroid hormone - 


a dietary 
increases 
oxygen consumption, reduces growth and 
feed efficiency, and enlarges the liver in 
experimental chicks, adding methionine 
to the diet will reverse all of these effects. 

Since thyroid hormone is a metabolic 
uncoupler, the study suggests that methio- 
nine acts in metabolism as a coupling 
agent, or by enhancing biosynthesis of 
such an agent, or by otherwise interfering 
with the action of the thyroid hormone as 
an uncoupler. 


comparable to that of petroleum-derived 
BTX and naphthalene. The warning was 
sounded at the American Coke and Coal 
Chemicals Institute Eastern Regional 
Meeting at Rye, New York. 

Mr. Faye pointed out that 1965 market 
estimates for benzene consumption are 
put at 800 million gallons — about 350 
million above today’s demand. To meet 
this, petroleum companies have 390 mil- 
lion gallons of capacity planned for com- 
pletion before the end of 1962. Petroleum 
companies could then supply over 750 
million of the expected 800 million gallon 
market. 

Naphthalene is slated to follow the 
same path, according to Mr. Faye. While 
coke oven naphthalene capacity will hold 
steady at 642 million pounds, petroleum 
naphthalene’s present capacity of 100 mil- 
lion pounds will jump to 450 million by 
the end of next year. 


Low Thiophene Content Important 


Key to holding the aromatics market, 
Mr. Faye told the coke oven producers, is 
product quality. Petroleum benzene, for 
example, has a thiophene content of less 
than 1 ppm. Coke oven benzene generally 
has a thiophene content of 250 to 1,000 
ppm. “Only a few coke oven plants, seeing 
the handwriting on the wall, have girded 
themselves for competition by installing 
processes that remove paraffins and thio- 
phene,” said Mr. Faye. 

Mr. Faye outlined two relatively simple 
processes for thiophene removal which 
use metallic sodium. These processes are 
said to be particularly attractive to small 
and medium size producers. The first, a 
mechanically agitated system, feeds va- 


porized aromatics through a blender- 
reactor containing high surface sodium on 
an inert carrier. Direct operating costs for 
this process are about 1.55¢/gal. For 
plants with capacities over 10,000 gal. per 


day of light oil, Mr. Faye 
recommended a fluidized 
solids system which can re- 
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High-Strength Vinegar 
By New Continuous Process 


A commercially feasible system for con- 
centration of high-strength vinegar by con- 
tinuous methods has been developed. The 
process is said to reduce costs substan- 
tially over conventional batch methods. 
Although developed to meet requirements 
of the pickle industry, the system is adapt- 
able to processing similar fluids in chemi- 
cal, food, other industries. 

In the new process, 170-grain feedstock 
— obtained by blending fresh 120-grain 
vinegar with a starter batch of 200-grain 
material — is upgraded to 200- or higher 
grain strength by slush freezing in a three- 
cylinder, ammonia-jacketed heat ex- 
changer apparatus. Removal of the ice 
then concentrates the effluent from a cen- 
trifugal separator to 200-grain. Inter- 
change features of the system are reported 
to reduce greatly both cooling tower re- 
quirements and heat load on the continu- 
ous process equipment. 


Coke Oven 
CONTINUED 


Aromatics 


duce thiophene content from 1,000 to 
under 1 ppm at a cost of only 0.86¢/gal. 
Low Capital Investment for Process 
Biggest plus for the metallic sodium de- 
sulfurization systems is the low capital 
investment required. Capital outlay for a 
30,000 gal./day BTX unit would be about 
$350,000 — far less than for a hydrode- 
alkylation system of the same capacity. 
Typical cost figures for naphthalene de- 
sulfurization are: 10 million lb./yr. — 
0.57¢/lb.; investment $50,000: 50 million 
lb./yr. — 0.43¢/lb.; investment $100,000. 
“These processes allow producers of 
light oil and naphthalene to market low 
sulfur products, hold their customers and 
remain competitive. Coke oven producers 
still have an opportunity to provide their 
customers with good quality material. 
Otherwise,” concluded Mr. Faye, “these 
customers will surely go to the petroleum- 
based material at the same price.” 








USP, Intermediates. 
PETROTHENE® .. . Polyethylene Resins 
MICROTHENE .. . Finely Divided Polyethylene Resin. 





Heavy Chemicals: Metallic Sodium, Anhydrous Ammonia, Ammonium 
Nitrate, Nitric Acid, Nitrogen Fertilizer Solutions, Phosphatic Fertilizer 
Solution, Sulfuric Acid, Caustic Soda, Chlorine, Sodium Peroxide. 





Form-filing instruction page from new Govern- 
ment Regulations Supplement to U.S.i.’s Ethyl 
Alcohol Catalog is typical of simplified informa- 
tion contained in booklet. Supplement makes latest 
alcohol regulations easy to understand; makes 
forms easy to handle. For copy, address Technical 
Literature Dept., U.S.I1. Chemical News, 99 Park 
Ave., N.Y. 16, N.Y. 


CONTINUED Aerosols 


place, claimed 11% of total production. 

In the Cologne and Perfume category, 
the number of units produced in the “one 
ounce and under” size almost doubled 
from 1959 to 1960. The small units now 
account for 29% of the total category, as 
compared to 17% in 1959. 


NONFOOD. AEROSOLS 
REPORTED IN 1960 
COMPARED TO 1959 

figures in millions of units) 
Product 


Sprays 

Shaving Lather 

Insect Sprays 

Coatings 

Room Deodora 

Waxes and Polishes 

Colognes & Perfumes 

Household Products 
Other than Room 
Deodorants, Waxes 
and Polishes 

Personal Products Other 
than Hair Sprays 
Shaves, Colognes & 
Perfumes 

Niscellaneous 


‘TOTALS | 


%AR 
24.0 


518 
607.0 


498.3 


PRODUCTS: OF Ula. 





Pharmaceutical Products: p1.-Methionine, N-Acetyl-pi-Methionine, Urethan 


Organic Solvents and Intermediates: Normal Buty! Alcohol, Amy! Alcohol, 
Fusel Oil, Ethyl! Acetate, Normal Butyl Acetate, DIATOL®, Ethy! Ether, 
Acetone, Ethyl Chloroformate, Ethylene, Sodium Ethylate, Urethan 
U.S.P. (Ethyl Carbamate). 





Ethyl Alcohol: Pure and all denatured formulas; Anhydrous and Regular 
Proprietary Denatured Alcohol Solvents SOLOX®, FILMEX®, 
ANSOL®M, ANSOL PR. 


—. 


| TECHNICAL DEVELOPMENTS | 


Information about manufacturers of these 
items may be obtained by writing U.S, 

















New peptide-former, N-ethy]-5-phenylisoxazo. 
lium-3'-sulfonate, now available in develop. 
mental quantities for physiological and enzyme 
studies. Said to give 80-95% yields of very pure 
peptides by simple, fast procedure. No. 1730 


Custom blow molding, pressure and vacuum 
forming facilities for making plastic parts 
described in new brochure. Blow moldings with 
capacities up to 5 gallons can be made. Preprint. 
ing for vacuum forming claimed a specialty. 
No. 1731 


Three “Fluorescent labeling powders” now on 
market said to tag proteins in seconds. Technique 
is designed for labeling antibodies with dimethyl. 
aminonaphthalenesulfonyl chloride, fluorescein. 
isothiocyanate, lissamine rhodamine. No. 1732 


A do-it-yourself, special-purpose slide rule kit 
now obtainable permits individuals to desi 
and construct their own special-purpose sli 
rules for recurring calculations in their work. 
Explanatory booklet included. No. 1733 


New adhesive is claimed particularly useful for 
bonding polyethylene film to itself or to paper. 
Said to permit use of paper labels on polyethy- 
lene bottles, etc. Is a natural rubber based, 
water emulsion. No. 1734 


New gas scrubber uses principle of logarithmic 
curve flow, said to provide high efficiency at low 
cost. Counter-flow of water and gas over volute 
curves is reported to produce scrubbing vortex 
for most effective separation of dust. No. 1735 


New antimicrobial assay kit tests for presence of 
bactericides, fungicides, antibiotics. Kit consists 


of impregnated paper disks in small plastic q 
chamber. Permits rapid laboratory screening and © 
No. 1736 ~ 


field control tests. 


Tenth edition of Handbook of Chemistry now 
being sold. ane of detailed tables of specific 
properties have been completely rewritten. Pro- 
vides new material on properties of plastics as 
materials of construction. No. 1737 


Glyoxylic acid — 40% now available in com- 
mercial quantities. Claimed unique because of 
its acid-aldehyde function. Suggested as inter- 
mediate in making drugs, cosmetics, artificial 
colorings, synthetic resins. No. 1738 


Special edible ink has been developed for print- 

ing trade marks on wax-coated pills. Contains 

cyclohexane and ammonia said to penetrate wax 

and do excellent printing job. Ink is pateateg, 
No. 


















NDUSTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 





Atlanta * Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Detroit * Kansas City, Mo. * Los Angeles ® Louisville ° Minneapolis 
New Orleans * New York ® Philadelphia * St. Louis * San Francisco 


U.S.1, SALES OFFICES 
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Want to find the coefficients? It’s easy with the 
new Regression Analysis program for the IBM 1620 


Here’s another program offered free-of- 
charge to users of the IBM 1620 Data Proc- 
essing System. It gives you the kind of 
results you might expect only from a much 
more expensive computer. But users of the 
1620 know that its low rental cost is decep- 
tive. The 1620 packs more computing power 
per cubic inch than any other computer in its 
size range. 

The Regression Analysis program is a 
good example. Suppose you want a fit for 
production purposes. If you employ more 
than two variables you probably have diffi- 
culty visualizing the representation of your 
data. If linearity is not the case, you must 
often guess blindly at a polynomial of high 
degree, accept or reject the fit with some- 


thing approaching a sixth sense, and either 
try again or settle for the results you have. 

The new Regression Analysis program lets 
you handle expressions containing up to 24 
variables. If you have the even more com- 
plicated task of handling many dependent 
variables, the program will generate regres- 
sion coefficients with a maximum number of 
dependent variables not exceeding one-half 
the number of independent variables. 

This program will also fit non-linear func- 
tions and hyper-surfaces. Compare this per- 
formance with that of any other computer in 


: the 1620’s price range. 


A basic 1620 installation rents for just 
$1600 per month. For details, contact your 
local IBM Representative. 





IBM’s 1620 is a compact 
desk-size computer. 





® 
DATA PROCESSING 
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RYERTEX-OMICRON 


PVC 


Cuts 


| air-conditioning é whips 
installation costs 0) © Ph oa omy 
acid water 


air-conditioning a large hotel, 9000 

eet of Ryertex-Omicron PVC Pipe 
used for the conden. 
Reasons for Selec- 
t... ease of instal- 
lation -+. good insulating Properties 


of return lines, 


Far below the earth’s surface, in a 
coal mine, waste and acid water are 
pumped up and out through a 720- 
foot vertical line of 3-inch Ryertex- 
Omicron PVC pipe. This Ryerson- 
supplied material has passed repeated 
inspection and exceeded highest expec- 
tations. Ryertex-Omicron PVC is 
especially favored for waste lines 
because of its resistance to so many 
corrosive liquids and gases. 
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ali PVC 
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RYERTEX’-OMICRON 


PVC 


foils | ls Bae | for 

acid fumes (MILK i free-flowing 
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A dairy lubricates its chain link con- 


A steel company was installing a con- 
tinuous strip pickling line for treat- 
ment of stainless steel. Nitric and 
hydrofluoric acid fumes in such an in- 
stallation always present a tough cor- 
rosion problem. That’s why Ryertex- 
Omicron PVC was specified for fume 
scrubber, hoods, pickle tank covers and 
exhaust stacks. Name any one of 
hundreds of processes involving cor- 
rosive agents and you’ll find Ryertex- 
Omicron PVC performing where other 
materials failed. 


veyors with a soft soap solution, 
heated and pumped from a central 
location. Pipe was needed that had 
low friction characteristics and would 
not be susceptible to plugging—to in- 
sure adequate lubrication at all points, 
even those farthest away from the 
central pump. Ryertex-Omicron PVC, 
with its mirror-smooth finish, was the 
answer—a good choice wherever free 
flow, even of high-viscosity fluids, is 
required. 


These examples illustrate only a few of the many advantages 
of Ryertex-Omicron PVC. It resists more than 200 corrosive liquids 


and gases... will not weather, rot or age...is available in 


pipe, tubing, sheets, rod, valves and fittings. Perhaps Ryertex- 
Omicron PVC will cut costs for you and resist 
FAMILY 
JOSEPH T. RYERSON & SON, INC., MEMBER OF THE Q, STEEL FA 
MACHINERY 


corrosion where other materials 
have failed. Send for Ryerson 
Bulletin 80-3. 


PLUS VALUES IN STEEL + ALUMINUM «+ PLASTICS «+ 
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SQUARE D SPIN TOP ENCLOSURE 
NOW MORE VERSATILE THAN EVER! 


DAMAGE-RESISTING Acme threads. If you've i a','2ee CONTROL 
struggled with ‘‘banged-up”’ threads, you'll ap- TRANSFORMER 









preciate this feature. It’s always a breeze to put can be mounted in collar. 

on and take off tanks for installation, inspection No special-length 

or maintenance. tanks required. 

= — PROTECTION. Male threads on 

collar engage female threads on tank—no ex- INCREASED WIRING SPACE .« Four 
ternal threads to be damaged. conduit openings standard, with 

















through-feed conduit entrances for 
horizontal tap-offs optional. 


SELECTOR SWITCH is made in one 
piece, installs simply by threading into 
opening provided in enclosure. One- 
piece construction permits pre-testing 
before shipment. 


RECESSED 
iss }=CONTROL 
STATIONS 


like the reset button are out of the 
way, have no protrusion to break 
or bend accidentally. 


PUSHBUTTON, y 


like the selector switch, features one-piece 
construction for easy installation. Heavy- 
duty contacts and rugged mechanism assure 
long life. 


EASY TO INSTALL with slide and hook 
mounting arrangement for interior equip- 
ment—a Square D “exclusive.’’ Takes the 
hard work out of the installation job. 











BRILLIANT PILOT LIGHT 

is visible from all angles and provides easy bulb 
change. Enclosure available with either one or 
two factory-mounted lights or can be furnished 


with plugged holes for field installation. Stain- —~ 
less Srl thus in -tivead Psenae-meeeen gives STRONG AND LIGHTWEIGHT construction. 
PRES istance and easy servicing. Complete enclosure is cast aluminum. All operating shafts 





are stainless steel, thread-in-thread, for the best in cor- 
rosion resistance. 


Square D is BetterinSo Many Ways! —» 





When you buy from Square D, you not only get all the 4 ENCLOSURE SIZES : 
benefits shown above—you also are buying from the only ACCOMMODATE NEMA inte aha a 
manufacturer who builds both the enclosure and the SIZES O THROUGH 5 proof), NEMA 4 (watertight), 





starter, giving you unit responsibility. Moreover, Square D 
offers better stocks, better on-the-spot service. That’s why 
it makes sense to insist on Square D Spin Top enclosures 
for your hazardous lecation applications. 


NEMA 7 (explosion-proof) and NEMA 9 (hazardous 
locations) for Class |, Group C and D; and Class Il, 
Groups E, F and G service. 








Write for Bulletin 9990. Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 





wherever electricity is distributed and controlled 
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750-HP turbo-gear unit with double ended low-speed 
gear shaft- f-r installation in center of paper machine 
line shaft. 


LOW-SPEED TURBINE DRIVES 


tailored to meet your requirements 


For more than half a century, Terry has been one 
of the principal suppliers of turbo-gear units for 
driving slow-speed fans, generators, paper ma- 
chines, large pumps and the like. Each unit is 
designed to meet the job requirements. The paper- 
machine drive illustrated is a good example of this 
individualized engineering. 

In service at a large southeastern paper mill, the 
unit delivers 750 HP at 3350/500 RPM, with steam 
conditions of 450 lbs., 660°F and 50 Ibs. back pres- 
sure. Equipped with a variable-speed governor, 
operated by remote control, the speed of the unit 


may be varied through a 10:1 range. Other features 
include forced-feed lubrication to turbine and gear 
bearings, and automatic shutdown and alarm in 
case of low oil pressure. 

Whatever your requirements for low-speed tur- 
bine drives, a Terry engineer will be pleased to 
discuss them with you. Bulletin S-140 covers the 
full line of Terry turbines; Terry gears are de- 
scribed in bulletin S-130. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 


tie 


TT 1212 
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FOAMGLAS° Insulation 
works for GULF 


EVIDENCE: Ten years ago, Gulf Oil 
Corporation selected FOAMGLAS Insu- 
lation for equipment at the Port Arthur, 
Texas, refinery. The insulaiion selection was 
important because of the high humidity in 
the area. The closed cellular glass structure 
of FOAMGLAS results in no water absorp- 
tion, so GULF benefits from the same 
constant insulation value today as when 
FOAMGLAS was first installed. 

Whether protecting short piping runs, 
tall ethylene towers or huge Hortonsphe- 
roids, FOAMGLAS Insulation insures 
corrosion-free operation because it stays 
impervious to water, vapor and acids. Be- 
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cause rigid FOAMGLAS can be easily cut 
to precise shapes, improper fitting is elimi- 
nated. And once FOAMGLAS is on the 
job, maintenance is kept to a minimum. 

See how FOAMGLAS can solve your 
most severe insulation problem. Write for 
the Industrial Insulation Catalog: Pitts- 
burgh Corning Corporation, Dept. H - 71, 
One Gateway Center, Pittsburgh 22, Pa. 
In Canada: 3333 Cavendish Boulevard, 
Montreal, Quebec. 

Pittsburgh Corning makes available a 
complete line of accessory materials for 
use with FOAMGLAS Insulation. Write 
for Data Sheets. 







PITTSBURGH 


CORNING 
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Designers and manufacturers of processing equipment for the Chemical and Food industries. DRUM DRYERS « VACUUM ROTARY DRYERS + VACUUM SHELF 
DRYERS « FREEZE DRYERS +» AUTOCLAVES « FLAKERS + ESSENCE RECOVERY SYSTEMS « And the industry's most complete line of EVAPORATORS 





Is drying your problem? 


Buflovak Atmospheric or Vacuum Dou- 
ble Drum Dryers are successfully drying 
a wide variety of materials. These mate- 
rials may be dilute or heavy liquids of 
various densities and viscosities, includ- 
ing slurries, pastes and sludges. Proven 
drum dryer feeding distribution systems 
are available for these widely different 
types of materials. 

Drum Drying is a dependable and 
economical process to convert the feed 
into a dried product of uniform composi- 
tion. Frequently, it eliminates the need 
for grinding or size classification. 

Film thickness on the drums is ac- 
curately controlled by regulating the 
clearance between them. The product 
dries rapidly, without being subjected to 
high temperatures for long periods. 

Buflovak makes other types of Drum 
Dryers, including Single or Twin Drum 


BLAW-KNOX 
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for atmospheric or vacuum operation. In 
addition there are Vacuum Rotary and 
Vacuum Shelf Dryer types. Recommen- 
dations are based entirely on the type of 
dryer best suited to the product require- 
ments. If special equipment is required, 
let Buflovak engineers design it for you. 
Send for Catalog 384 for the full story. 


Our Customer Technical Service 
Laboratory solves a processing 
problem for someone every day 


We have a completely equipped Labora- 
tory that can help you get answers to 
your new drying problems or, perhaps, 
improve your present product. We do 
this for many companies. We can do it 
for you too. Call or write for Catalog 381 
describing available facilities. Buflovak 
Equipment Division, 1551 Fillmore Ave- 
nue, Buffalo 11, New York. 


Butlovak Equipment Division 


BLAW-KNOX 


Blaw-Knox designs and manufactures for America’s growth industries: METALS: Rolling Mills * Steel Process- 
ing Lines « Rolls * Castings * Open Hearth Specialties * PROCESSING: Process Design, Engineering and Plant 
Construction Services * Process Equipment and Pressure Piping * CONSTRUCTION: Concrete and Bituminous 
Paving Machines * Concrete Batching Plants and Forms « Gratings « AEROSPACE: Fixed and Steerable 
Antennas © Radio Telescopes * Towers and Special Structures * POWER: Power Plant Specialties and Valves 


A sheet of dry material as it 
leaves one of the drums of a 
Buflovak Double Drum Dryer. 





Double Drum Dryer with Pen- 
dulum Feed (Patented). 
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HOKE REPORTS ON FLUID CONTROL 
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WE’VE TOSSED A NEW BALL INTO AN OLD GAME 





A VALVE NAMED 
“DESIRE” 


With apologies to Tennessee Wil- 
liams, we really have produced a 
Solenoid Valve line based on your 
desires. We surveyed all the solenoid 
valve users we could find to deter- 
mine what you wanted. The result is 
Hoke’s “User Designed” Series 90 
and 95, two-way and three-way, di- 
rect-acting solenoid valve line. 
Thanks to you, we have much to 
brag about. Here’s what we have 
been saying about these new valves: 
lightest weight — smallest size — no- 
hum operation ~lowest temperature 
rise — lowest power consumption — 
stainless steel plunger — silver AC 
shading coils—easiest installation — 
packless construction — 360° rotata- 
ble housing—operates in any position. 
We make them 
of forged brass or 
stainless steel, in 
ye” and 44” NPT 
size or JIC tube. 
ends. There’s a QhyunemeoXy 
variety of ‘ 








“Aa” coil Ss are 3 a 
standard, but 
Class ‘““H” are also 
available for tem- 
peratures above 
212°F. For those 
with high insurance rates, we can 
supply explosion proof coil housings. 

Now that we’ve bragged a bit, we 
must also apologize for our prema- 
ture enthusiasm. We were so excited 
about this product that we stirred up 
a hornet’s nest of interest before we 
were ready to deliver in quantity. 
Shipments were slow at the start, but 
now we can have any reasonable 
quantity of these “desirable” sole- 
noid valves “on-stream” in your 
plant when you want them. 

There’s only one way to get con- 
clusive performance proof — buy a 
valve. Ask for Bulletin SV-4-61. 





A STEADY 
FLOW OF FACTS! 


Further flow features, and inter- 
esting technical topics are care- 
fully covered in Hoke’s technical 
publication, the FLOW SHEET. 
It’s free, but worth millions! To 
get the full benefit of our engi- 
neering and editorial efforts six 
times a year, mark your “X” in 
the proper box. 














The technique of molding 
polyvinyl chloride into ball 
valve parts is old hat. Even the 
unplasticized compounds of 
type I PVC have been kicked 
around for a while (with minor 
successes). But until now, no 
one has booted the ball for 
a goal. 


Perseverance, determination, 

and the pursuit of economic 
reward have prompted us to 

offer a line of ball valves 
molded of the toughest grade 

of type I, unplasticized PVC. 

There are no foreign agents to 
contribute to a corrosive demise, even 
in most caustic services. It even meets 
the proposed new ASTM specification 
and has a tensile strength of 8500 psi. 
Those who have had PVC piping 
problems will profit from the new 
molding process that gives these 
Hokes dimensional stability and very 
high impact strength. Sensitive 
systems, human and otherwise, are 
safe from contamination —they’re ab- 
solutely non-toxic. We’ve set 140°F. 
as the operating temperature limit, 
but occasional excursions to 160°F. 
won’t do any harm. 


All standard models are supplied with 
a concentric hole drilled thru the ball. 
They can be heat welded, or solvent 
bonded right in the line. Piping hook- 
up is even simplified by their coupling- 
like assembly. Your assistant can fit 
each half of the valve to a pipe end, 
then reassemble the valve without 
having to turn the pipe. Pressures to 
125 psi are duck soup for these valves. 


A maintenance man’s delight, they 
can be cleaned and have their seats 
changed without leaving the pipe. 
Their light weight makes them ideal 
for use on long, unsupported spans 
of pipe. 
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Size-wise, we’re offering them in %, 
34, 1, 114, 2, and 3 inch sizes, all NPT 
female connections. 


You will command the eternal admi- 
ration of your colleagues when you 
install these valves. Be the first to 
show your rightful status by ordering 
a shiny new Hoke polyvinyl chloride 
ball valve. If pride of ownership 
hasn’t motivated you at this point, 
the mere fact that you are behind the 
scientific times should move you to 
find out more. 


It isn’t necessary to tell us why you 
want the additional information. 
Just check the coupon below. We'll 
forward the facts in a plain, brown 
envelope. 





’61 PRODUCT PARADE 


You’d be surprised at some of 
the screwball ways our valves 
have been used (to decided ad- 
vantage, of course). Hoke dis- 
tributors are armed to their 
maxillary third molars with this 
method madness and will re- 
design your systems (incorpo- 
rating solenoid valves and PVC 
ball valves) at the drop of a 
postcard. Check the PROD- 
UCT PARADE box. 











Hoke’s Performance Guarantee — Every Valve Leak-Tested! 




















| 
| HOKE, INCORPORATED 
| 39 Piermont Road, Cresskill, N. J. 
| Send me complete information on the Hoke products checked below: 
| CO PVC Ball Valves NAME TITLE 
( Solenoid Valves 
( Product Parade COMPANY 
| (CD Flow Sheet ADDRESS 
| (CD Complete Catalog 
GC960 city STATE 
’ SEE OUR CATALOG IN SWEETS PRODUCT DESIGN FILE 
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Anaconda duplex tubes in clad tube sheet, showing steel ferrules used to prevent galvanic corrosion. Condens- 
ers, all of floating-head design, were built by Process Engineering & Machine Co., Elizabeth, N. J. for Blaw-Knox. 


Heat exchangers for new synthetic rubber plant use 
2400 duplex tubes of steel and Cupro-Nickel, 30%-702 


Duplex tubes are used to handle dual corrosion prob- 
lems in the vacuum, booster, and butane condensers for 
a synthetic rubber plant to be erected in South America. 
The 1” O.D. Anaconda tubes have an 18 BWG (.049” 
wall) tube of Cupro Nickel, 30%-702 outside to handle 
sea water used for cooling—and an 18 BWG steel tube 
inside to handle organic vapors. Operating conditions 
range from 75 psi to vacuum in pressure—and from 
200°F to 400°F in temperature. 


Condensers being assembled at Process Engineering & Machine 
Co. Shells are of carbon steel. Baffles, impingement plates, flanges 
on inlet and outlet ports, tube-bundle tie rods are all of Cupro 
Nickel, 830%-702. 
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Anaconda can provide duplex tubes in many different 
combinations to handle a variety of dual corrosion prob- 
lems—or for those applications where internal or ex- 
ternal pressures, or pressure-temperature combinations, 
are too extreme for nonferrous tube alone. 

Anaconda furnishes duplex tubes in straight lengths, 
or as U-bends in the longer lengths now becoming in- 
creasingly popular because of the many advantages in- 
herent in U-bend heat exchanger design. 

TECHNICAL ASSISTANCE. Specialists at Anaconda Ameri- 
can Brass are constantly working with manufacturers 
and users of heat exchange equipment, helping to solve 
process and corrosion problems. For more information 
or the services of a technical specialist, write: Anaconda 
American Brass Company, Waterbury 20, Conn. In 
Canada: Anaconda American Brass Ltd., New Toronto, 
Ontario. 6161 


ANACONDA 


Tubes and Sheets for 


Condensers and Heat Exchangers 
Anaconda American Brass Company 
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What Really Happens Inside the Bucket | 


Exploding a widespread misconception 
of the operation of inverted bucket steam traps 


In describing the operation of the 
inverted bucket trap many well 
meaning people—and some not so 
well meaning; i.e., competitors—re- 
fer to the need for a “bucket full of 
steam” to close the trap, and a 
“bucket full of condensate” to open 
the trap. The implications of these 
requirements are many. Sometimes 
they are contradictory. Often they 
are misleading. Observations of a 
trap with a glass body and a glass 
bucket plus trap design considera- 
tions tell the true story. 
* * * 


In a well designed inverted bucket 
trap (Armstrong, naturally) the 
bucket will float and close the valve 
when it is no more than two-thirds 
full of steam. For example, the buck- 
et in an Armstrong No. 812 trap is 
31%46” deep. It will float with only 2” 
of steam. 

Good design also dictates that the 
maximum test opening pressure of 
a trap should be well in excess of 
the maximum working pressure for 
which the trap is furnished. For ex- 
ample a No. 812 trap for 100 psi with 
the bucket filled with cold water 
should open at a test pressure of at 
least 165 psi. Therefore, the bucket 
does not have to fill completely with 
condensate to open at 100 psi. The 
entrance of 1.20” of condensate will 
cause the bucket to sink. .8” of steam 
remains at the top of the bucket at 
the time it is heavy enough to open 
the valve at 100 psig and with no 
back pressure. 

Thus the opening and closing of a 
100 psi trap with 31%46” deep bucket 
is controlled by a change in the 
water level of only 1.20”. 

In actual practice the 100 psi trap 
may be draining a steam main in 
which daytime pressure is only 30 
psig. Instead of requiring a 1.20” rise 
in bucket water level to open the 
trap against this pressure, the bucket 
will be heavy enough to open the 
valve as soon as the water level in 
the bucket has risen about “46”. 

Obviously, it does not “take a 
bucket full of steam” to close the 
inverted bucket trap, or a “bucket 
full of condensate” to open the trap. 


What’s the Significance? 


As illustrated above the opening 
of an Armstrong Trap requires the 
aceumulation in the trap of less than 
one-third of a bucket full of con- 
densate. This assures good operating 
characteristics for the vast majority 
of services by discharging small ac- 
cumulations of condensate as soon 
as they reach the trap. It also assures 
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HOW THE INVERTED BUCKET TRAP WORKS 





JRFONDENsate 


STEAM 


A bucket full of con- 
densate has been dis- 
charged and steam fills 
the bucket. Valve will 
remain closed until— 





Condensate has been 
discharged and steam 
enters the bucket. When 
bucket is no more than 
two-thirds full of steam, 
it floats, closing the 
valve. Valve will re- 
main closed until— 


. . . bucket again fills 
with condensate. When 
the bucket is full it 
sinks, opening trap 
valve. Valve remains 
open until— 


. « . Steam fills the 
bucket which then 
floats and closes the 
discharge valve. 





. about one-third of 
a bucket full of con- 
densate enters the 
bucket. It loses bouy- 
ancy and sinks, open- 
ing the trap_ valve. 
Condensate will be dis- 
charged until— 


. . . Steam fills about 
two-thirds of the buck- 
et, which then floats 
and closes the dis- 
charge valve. 











frequent opening pressure drops to 
break up air and condensate films 
on heat transfer surfaces and there- 
by maintain high heat transfer rates 
in the unit being drained. 

Additionally, the fact that no more 
than two-thirds of a bucket of steam 
is required to float the bucket means 
that there will always be a generous 
water seal at the bottom of the 
bucket. In the case of the No. 812 
trap described above, it will be 1.8” 
deep. This insures that no steam can 
leak from the bottom of the bucket. 
More importantly, the bucket can 
float to close the valve even when 
the bucket is not completely sub- 
merged in condensate. 


A Proven Principle 
Engineered Up to the Minute 


While the inverted bucket concept 
for steam traps is half a century old, 
today’s Armstrong inverted bucket 
traps incorporate design considera- 
tions unknown 50 years ago. The in- 
verted bucket of the Armstrong trap, 
for example, is not just an upside 
down bucket. It is a carefully sized, 
weighted and vented component of 
a steam trap mechanism that expe- 
rience proves will do its job right. 
Throughout, Armstrong design has 


kept pace with technological ad- 
vancements, modified when neces- 
sary to meet changing requirements. 

We do not claim that Armstrong 
Traps will do every single job better 
than any other trap. But we do be- 
lieve it will do more jobs better and 
more consistently than any other 
trap. More important, though, for 
most services, Armstrong Inverted 
Bucket Steam Traps enable you to 
get more efficient steam utilization 
with minimum problems. 

We’re so sure of what Armstrong 
Traps can do that we unconditionally 
guarantee that they will satisfy you. 
You are the sole judge, too, so there’s 
practically no risk. 

* * * 

The 48 page Armstrong Steam Trap 
Book describes other Armstrong 
features. It also discusses trap selec- 
tion, installation and maintenance. 
Ask your Armstrong Representative 
for a copy or write: Armstrong Ma- 
chine Works, 8587 Maple Street, 
Three Rivers, Michigan. 


ARMSTRONG 


STEAM TRAPS 
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1800 EX 


"ANSION JOINTS 





OF STAINLESS STEEL 


Air Force Titan missile bases require many miles 
of stainless steel LOX piping. To protect these 
piping complexes from thermal changes and shock 
conditions, special stainless steel expansion joints 
—1800 of them—were required. 


Adsco built these special expansion joints, taking 


them carefully through design, forming, welding, 


and assembly. The expansion joints were cycle- 


tested with liquid nitrogen at -297° F. and cleaned. 
The Corps of Engineers inspected each one under 
black light and each joint was hermetically-sealed. 
System cleanliness limits were 25 parts per million 
—150 micron particles. 

Knowledge and experience such as this could be 
of help to you in your expansion joint work. 


Call on Adsco! 






ADSCO DIVISION 


20-[6UMI BURN STREET 
B@uFFALO 712, NEW VORK 


YUBA CONSOLIDATED INDUSTRIES, INC. 
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(second tube from let) have passed from solid to liquid state. 


BULLETIN: 





Dropping point test shows how greases react to heat. Beaker fluid has been heated to 390°F All greases tested except Darina 





Shell reveals the remarkable new 
component in Darina Grease that helps it save 
up to 35% on grease and labor costs 


Darina® Grease is made with Microgel*, the new thickening 
agent developed by Shell Research. 
Darina lubricates effectively at temperatures 100° hotter 
than most conventional soap base greases can withstand. 
Read how this new multi-purpose industrial grease can help 
solve your lubricating problems and even save you up to 35% 


on grease and labor costs. 


i. 1s no soap in Darina Grease. 
No soap to melt away —wash away 
—or dissolve away. 

Instead of soap, Darina uses Micro- 
gel—a grease component developed 


by Shell Research. 
What Microgel does 


Because of Microgel, Darina has no 
melting point. It won’t run out of gears 
or bearings. 

Compared with most conventional 
soap-base greases, Darina provides 
significantly greater protection under 
adverse service conditions. 


Mix water into Darina and the 





grease does not soften. It shrugs off 
water—won’t emulsify. 


Resists heat 


Darina will withstand operating tem- 
peratures 100° hotter than most con- 
ventional multi-purpose greases. It 
cuts leakage and reduces the need for 
special high-temperature greases. 

Also, Darina resists slumping, thus 
forming a more effective seal against 
foreign matter. 


Saves money 


Shell Darina can reduce maintenance 
expenses while it protects your machin- 





ery. Savings of up to 35% on grease 
and labor are quite possible. 

In some cases lubrication intervals 
have been extended to double what 
they were before. Less grease is con- 
sumed and less time consumed apply- 
ing it. 

For details, see your Shell Repre- 
sentative. Or write: Shell Oil Com- 
pany, 50 West 50th Street, New York 
20, New York. 


*Registered Trademark 








A BULLETIN FROM SHELL 
-where 1,997 scientists are helping to 
provide better products for industry 
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with National Airoil C. P. 
gas firing burner units 


Throughout the world...in chemical, petroleum, process, pipe- 

line and related industries, National Airoil CHEMICAL-PETRO- 

LEUM up-firing burner units are achieving widespread field 

acceptance. And for good reason! 

In accordance with our continuing policy of product improve- 
ment, the present design of this gas firing unit (now in actual 
quantity use) offers several time-and-money-saving ‘“‘first time” 
features: 

e An increased proportion of combustion air can be induced, 
partially independent of stack-furnace draft. 

e Thorough mixing of the combustion air can be obtained with a 
minimum of O2 in the stack gases. Result: high thermal effi- 
ciency; maximum radiation heat transfer. 

e Capability exists for changing to different gases with some 
variation in specific gravities and calorific value to maintain 
approximately the same gas fuel pressures and heat release. 

e Proper flame outline can be obtained relative to the furnace 
dimensions and proximity of tube surfaces. 

e An absence of flash or burn back within the burner casting when 
firing hydrogen-rich gas. 

e Regulation ease and capacity flexibility are assured. 

National Airoil C. P. gas units can be supplied with a medium 
pressure gas pilot for electric ignition. A sufficient range of sizes 
is available to handle standard capacities. A similar National 
Airoil design also can be furnished for oi! only, for combination 
gas and oil, or for forced draft. 

Literature on these versatile C. P. burner units, together with 
technical and engineering data is available. Why not write for it 
today while you’re thinking about it? 


SUPPLEMENTAL 
GAS BURNER 









NATIONAL AIROIL BURNER COMPANY, INC. 


Established 1912 j . ‘ , 
 Secorpetciad Fo 1284 E. Sedgley Avenue « Philadelphia 34, Pa., U.S.A. 


Industrial Oil Burners, Gas Burners and Combustion Equipment 
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SMALLER SIZE 


with the new 
Allen-Bradley 
Bulletin 709 Starters 






‘ yy 


OLD SIZE 
4 





LL aicthihteied The new revolutionary Bulletin 709 motor starters are surprisingly 
t small in size—yet, they are good for many more millions of opera- 
— tions—without trouble or maintenance! Rating for rating, they have 
no equal. They are today’s best starter value—and they cost no more! 


The ‘‘Quality”’ you’ve come to expect in all Allen-Bradley con- 
trol is represented in all details—especially in the “‘eye appealing”’ 
enclosures styled by the world famous industrial designer, Brooks 
Stevens. Write today for details of the new Bulletin 709 line—the 
greatest advance in motor control in 30 years: Allen-Bradley Co., 
1337 South First Street, Milwaukee 4, Wisconsin. 
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Check These New SPACE-SAVING Dimensions 
OPEN TYPE STARTERS NEMA 1 ENCLOSURES 
Starter Height A Width B Depth C Height A Width B Depth C 
Size NEW | OLD | NEw | OLD | New [OLD | NEW | OLD | NEW | OLD | NEW | OLD 
00 3% | — | 3%] — | 3% |} — 7% | —~.| 444 °- | % 1 - 
0 5% | 5% | 4% | 4% | 3'%6| 3% | 9% | 7% | 6H | 5% | 4% | 4% 
1 6% | 5%) 4415 | 3%13% 410 | 8%! 6%] 6% | 4% | 4% 
2 75% |10% | 45% | 53% 1 31%] 442412 |14% | 7% | 9 4% | 5%; 
3 10% |12% | 64 | 7% | 5SHe | 5% 1 16% | 19% | 10% | 11% | 7 | 6%: 
4 11%6 116% | 7He 112% | 6% | 6'% | 22 26% | 11% | 14% | 8. 7'1Ye 
5 141% }20 | 9 | 16%] 6% | 8% [32% | 41% [17% | 19% | 9% | 13% 
> DO 
: # 1a D 
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Buyers 
of 70% 


can now consider 
volume buying by 














FLUORIDES 
FOR INDUSTRY | 
Ammoniém Bifluoride 
i Ammonium Fluoborate 
Barium Fluoride 
Boron Trifluoride (Gas) 
Boron Trifluoride Complexes _ 
Boron Trifluoride — 
Curing Agents 
Bromine Pentafluoride _ 
Bromine Trifluoride 
Cadmium Fiuoborate _ 
Chlorine Trifluoride - 
Chromium Fluoride 
Copper Fluoborate 
Fiuorinating Agents 
Flvotitanic Acid 
Frosting ing Mixtures 





i ser 


Tank Car—70,000 Ibs. (7,000 gals.) Tank Truck—30,000 Ibs. (3,000 gals.) 


With a capacity of 30,000 Ibs. (3,000 gallons), Harshaw’s 
new Hydrofluoric Acid Tank Trucks fill the volume gap 
between the drum and the tank car. 
Harshaw acquired these tank trucks because they prom- 
ise certain, measurable benefits to our customers. We 
would like to discuss these with you. 


BS The Harshaw Chemical Company 
1945 East 97th Street » Cleveland 6, Ohio 


CHICAGO « CINCINNATI « CLEVELAND « DETROIT « HASTING-ON-THE-HUDSON, N. Y. 
HOUSTON « LOS ANGELES © PHILADELPHIA « PITTSBURGH 


Hydrofluoric Acid Anhydrous 
Hydrotluoric Acid Aqueous _ 
Hydrofluosilicic Acid 
Laboratory Fluorine Cells 
Lead Fluoborate 

Lithium Fluoride 

Nickel Fluoborate 

| Potassium Bifluoride 

Potassium Fluoborate 
Potassium Fluoride 
Potassium Titanium Fluoride 
Silico Fluorides 

Silicon Tetrafluoride 
Sodium Fluoborote 

Tin Fluoborate 
_ Zinc Fivoborate 

Zinc Fluoride 

OTHERS — inquire 

Write for Literature 


——— . kt 
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FOR EASTMAN KODAK COMPANY 
E INC: helps solve industrial waste filtering problem 


FEinc custom engineered three continuous ro- 
tary vacuum filters for the Eastman Kodak Com- 
pany. These 500 square foot filters are operating 
in the modern industrial waste water treatment 
plant at Kodak Park Works, Rochester, N. Y. 

With over 35 years of total experience, Fil- 
tration Engineers are continually solving tough 
filtering problems for industries throughout the 
country. Every filter is designed for a specific 
application. Individual requirements determine 
the type of filter needed, its size, construction 


materials and the special features necessary for 
highest efficiency. 

If you have a problem in chemical processing 

. or any filtration problem . . . find out how 
FEinc filters pay off fast in trouble-free con- 
tinuous operation, dryer cake discharge and 
high clarity of effluent. Both complimentary 
laboratory tests and pilot plant rental services 
are offered. See our insert in Chemical Engi- 
neering Catalog or write Dept. CEF-761. 
today for bulletins or technical advice. 








For a 


Bigger Yield 






HORIZONTAL 
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FILTRATION ENGINEERS Divisions of American Machine and Metals, Inc. 
4 OS TROY LAUNDRY MACHINERY RIEHLE TESTING MACHINES DE BOTHEZAT FANS 
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TOLHURST CENTRIFUGALS 
NIAGARA FILTERS 
ELECTRIC COMPANY . HUNTER SPRING 








SCRAPER 


STRING 


GINEERS 
RAHM INSTRUMENTS 


FILTRATION EN 
UNITED STATES GAUGE 
COMPANY 





FILTRATION FABRICS 
LAMB 
GLASER-STEERS CORPORATION 
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.. JUST CHANGE PACKINGS 


Does it sound like too ‘simple a solution? 
“Operating cost histories confirm that this is 
the answer, over and over again. 





Take, for example, Mobil Oil 
E Company’s Paulsboro, New 
Jersey refinery. Faced with 
the need for additional fur- 
fural-lube oil extraction capacity, Mobil 
requested a survey by U. S. Stoneware’s engi- 
neers, who uncovered the hidden additional 
capacity of their existing column. It was evi- 
dent that the higher refining rate could be 
better accommodated by replacing the Raschig 
Rings in the tower with INTALOX® Saddles. 





For detailed data on Intalox Saddles 
and how they can help you solve 
many problems in mass transfer, 
Write for Bulletin S29R. 











The new packing was installed during a sched- 
uled maintenance turnaround. 


Now, after more than two years of operation 
with “INTALOX” Saddles, not only has the out- 
put been greater, but an extra dividend has 
been obtained in improved product quality. 


Perhaps your particular mass transfer prob- 
lem can be solved as easily. Our extensive 
development and research program continu- 
ously accumulates more data and “know-how” 
to aid in the solution of your problems. The 
knowledge and experience in this specialized 
area are always available to you WHEN YOU 
CONTACT U. S. SRONEWARE FARST. 


PROCESS EQUIRMENT DIVISIOr' 






EWARE 


AKRON 9, OHIO 376-G 
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Top news stories and what they mean to CPI technical decision-makers 





Chementator 


Fluid-bed processing bids for role 
in drying heat-sensitive plastics 


Close temperature control—one of the hallmarks 
of fluid-bed processing—is winning still another 
job for fluid-bed reactors. Dorr-Oliver, Inc., 
Stamford, Conn., is offering a new dryer for 
plastic resins, based on its FluoSolids system. 

Said to be suitable for polyvinyl chloride, 
polystyrene, polycarbonate and polyolefins, the 
system is already operating in one unidentified 
commercial plant, is being installed in three 
others. No cost data have been released, but unit 
is claimed to offer lower capital and operating 
costs than rotary or screen dryers in many appli- 
cations. 

Fluid-bed system employs superheated sol- 
vent (same solvent that is being removed from 
the resin) as the fluidizing and drying gas. Dry 
product exits from the bottom of the reactor; 
vapor from the top passes through a cyclone that 
removes fines. Solvent vapor then flows to a 
scrubber-condenser, Condensed solvent is sent 
back to the plastic production process, while 
vapor passing through the condenser is super- 
heated against steam in a heat-exchanger, is 
returned to the dryer. 





Fiber-optics scanner gives inside 
story on equipment conditions 


Stretching nine feet into hitherto inaccessible 
areas of radioactive nuclear reactors, an optical 
device being built by Optics Technology, Inc., 
Belmont, Calif., can “see” cracks, corrosion and 
other internal faults. It will solve the vexing 
problem of inspecting and maintaining an acre 
of internal reactor surface. And if a way is found 
to reduce the $60,000 price tag, the device might 
also find use in the chemical process industries. 

The flexible ribbon-shaped probe, 3 in. wide 
and less than 2 mm. thick, contains 7,500 glass 
fibers arranged in five flat rows. Three layers 
transmit light from an outside source to the 
surface being viewed; the other two pick up the 
reflection and transmit it back to the camera. 
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Scanning a 3-in, strip at 200 in./min., the device 
leaves a permanent record on photographic film, 
much as the surface would appear to the eye. 

Optical fibers are usually made in two parts: 
a cylindrical glass core with high index of re- 
fraction, surrounded by a thin glass coating with 
a low index. Total reflection takes place between 
the two so that, during transmission, the light 
energy that is lost is due mainly to absorption in 
the glass. 

A bundle of fibers 9 ft. long delivers less 
than 50% of the input light to the far end. Thus 
the length of the inspection probe is limited by 
the quantity of light that can be delivered to the 
inspected surface, then is reflected and trans- 
mitted back to the film. 








Maleic production in a fluid bed: 
attractions spur continued research 


Now that fluid-bed production of phthalic anhy- 
dride is firmly established as a commercial suc- 
cess, researchers are turning to a harder, but 
potentially more rewarding, challenge: produc- 
tion of maleic anhydride in a fluid bed. 

Low yields of maleic have kept this route 
from commercial application so far. Union Car- 
bide attempted it several years ago, but was un- 
able to get satisfactory benzene conversions. 
American Cyanamid also examined it before 
selecting a fixed-bed process. 

But the potential advantages of a fluid-bed 
system keep interest alive. For example, Badger 
Mfg. Co., which is building several fluid-bed 
phthalic plants, says it is applying the same 
principle in experimental production of maleic. 
But finding the right catalyst, points out 
Badger’s G. P. Taggart, may take several years. 

Main gain from fluid-bed production, notes 
Taggart, would be reduction in the air-to-benzene 
molar ratio. In fixed-bed units, this runs as high 
as 60:1. A fluid-bed unit could probably cut this 
in half, with resulting savings in capital invest- 
ment and operating costs. 

In addition, savings can be made in the re- 
covery system. In fixed-bed units, only half of 








SEL-REX RECTIFIER HELPS MAKE 
THE “LUBES” THAT KEEP MISSILES 
FROM BEING EATEN@ ALIVE! 
































At Hooker Chemical Corporation’s Nia- 
gara Falls, N.Y. plant, a Sel-Rex rectifier 
supplies the current for an electrochemical 
operation important to the U.S. Space 
Program. It is production of fluorine, basic 
element of Hooker Fluorolubes®. 


Polymers of trifluoroviny] chloride, Fluoro- 
lubes are made as non-flammable light oils, 
heavy bodied oils and greases. Their job 
is to protect missiles from their own corro- 
sive chemical fuels—the metal-eating, 
highly-destructive action of pure oxygen, 
hydrogen peroxide and concentrated nitric 
acid. 
According to Robert F. Schultz, produc- 
tion manager of Hooker’s Eastern Chemi- 
cal Division, the unit supplying current to 
the fluorine cells must provide uninter- 
rupted, trouble-free service. To date, his 
Sel-Rex silicon rectifier “has met all expec- 
tations; it has proven completely reliable, 
presenting no maintenance problems and 
requiring little or no attention.” 


And for your special current needs—for 
reliable, continuous conversion of A.C. to 
D.C.—choose Sel-Rex, the industry-proved 
rectifiers that more than pay for them- 
selves in unequalled dependability and 
maintenance-free service. 


Send for 

Free “GUIDE” 

to Industrial 
Rectifier Equipment 


A slippery blanket of Hooker-made Fluorolubes protects missile parts, serves as a 
lubricant, sealant. A Sel-Rex silicon rectifier supplies the current required to make 
fluorine, an essential ingredient. “Our Sel-Rex rectifier,” states a company official, “‘has 
given us the high standard of dependable performance required for our operation.” 


Complete Semi-Conductor Power Conversion Equipment 
and Systems for any AC to DC Application 


_~ THE MEAKER COMPANY 


SUBSIDIARY OF Sik» SEL-REX CORPORATION 


1899 Nutley 10, New Jersey 
Factories and offices Chicago 50, Ill, Los Angeles, Cal. and Nutley 10, N. J. 


Representatives in principal cities. 
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the maleic can be condensed as a liquid; the 
other half remains in the air stream. This re- 
mainder is condensed in water and then is re- 
covered by azeotropic distillation with xylene. 
Some of the maleic acid converts to fumaric in 
the water, reducing over-all yields. 

By cutting air ratio in half, 75% of the 
maleic could be condensed directly, reducing the 
size of the water recovery system. Also, the 
losses to fumaric would be proportionately de- 
creased. 





Allied Chemical is teaming with 
Georgia-Pacific Corp. for joint re. 
search into the economics of making 
chemicals from wood. Georgia-Pacific 
is already making sodium ferrocya- 
nide, ferric ferrocyanide and glycerin 
from wood ina pilot plant at Portland, 


Ore. 





Modified kraft process digests 
three wood species simultaneously 


A new look in kraft pulping was ushered in with 
the recent opening of Rayonier of Canada’s new 
pulp mill at Woodfibre, B. C. That installation is 
turning out a new papermaking pulp, under the 
trade-name Fibrenier, which is made from a 
three-wood mixture—believed to be the first 
such commercial operation. 

Furnish to the digesters is roughly 50% 
western hemlock, 25% western red cedar and 
25% Douglas fir. Resulting product, which is 
priced competitively with other general-purpose 
pulps, is said to have superior surface and 
strength characteristics. 

A byproduct of shingle mills, cedar pos- 
sesses a long, thin fiber that imparts a smooth 
surface and good printing properties to paper. 
Fir has a coarser fiber, which gives paper a high 
tear strength. And hemlock is used for the re- 
mainder because it is the most abundant species 
in British Columbia. 

Main trick in simultaneous pulping of the 
three woods is said to be in the composition of 
the sulfate liquor charged to the digesters. 

New pulp is claimed to be a boon to paper- 
makers because it eliminates the need to blend 
three separate pulps, as is sometimes done. If 
Fibrenier wins the acceptance expected, Rayonier 
wiil market other mixed-wood pulps. 
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Japan taps West Coast markets for 
new ammonium chloride fertilizer 


The Japanese are about to give U.S. fertilizer 
makers more West Coast competition. Negotia- 
tions are reportedly under way to import up to 
100,000 tons/yr. of ammonium chloride for use 
in California and Arizona rice fields. At the re- 
tail level, prices would undercut urea and am- 
monium sulfate by 1 to 2¢/lb. of nitrogen con- 
tent. 

Ammonium chloride has had virtually no 
markets in the U.S. But production in Japan 
went from 130,463 metric tons in 1957 to 235,002 
in 1960 to keep up with growing use in domestic 
rice fields. 

A byproduct of ammonia-soda alkali plants 
(via modification of the Solvay process), am- 
monium chloride is made by Asahi Glass, Toku- 
yama Soda, Ube Soda and Toyo Soda. Scarcity 
of sulfur, all of which must be imported, provided 
the initial impetus to substitute NH,Cl for am- 
monium sulfate. 

In this country, ammonium sulfate is pro- 
duced instead while calcium chloride is discarded. 
Also, most U.S. soda ash producers are located 
in parts of the country where shipping ammo- 
nium chloride to rice-producing areas would be 
too costly. 

Toyo Soda’s ammonium chloride is of special 
interest because each grain is a single crystal, 
without any sharp edges, Product is free-flowing, 
while ammonium chloride is usually sticky and 
hygroscopic. Toyo’s secret is a unique crystal- 
lization process on which the company has 
patents pending at home and abroad. 








Who will be first U. S. producer 
of ethylene-propylene rubber? 


In the race to get stero-regular rubbers into pro- 
duction, how much of an advantage do compa- 
nies already in the rubber business enjoy ? 

Past experience suggests there is some ad- 
vantage in having an established position within 
the industry. Shell Chemical, first in polyiso- 
prene, and Phillips Petroleum, first with poly- 
butadiene, both converted existing SBR lines in 
their pioneering efforts. 

If the previous pattern persists, Phillips and 
U. S. Rubber—both with existing SBR units— 
could be first to market ethylene-propylene rub- 
ber (EPR) commercially. But they’ll have to do 

(Continued on page 62) 
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Principle of operation 


Feed is introduced through a flat nozzle at sufficient velocity to 
travel around the 300 degrees of screen. All material coarser 
than 40 microns is collected on the surface and discharged. Liq- 
uid and minus 40 micron material passes through the wedge bars 
and collects in a separate compartment for return to process. As 
an example, a refinery had trouble in the distillation column due 
to particle breakover into the light phase of a two phase conden- 
sate system. Installation of 300°. DSM Screen corrected the prob- 
lem by treating 450 gpm of condensate containing 100 ppm of 
trace particles. Results: 95% of all solids removed in a 60% by 
volume concentration; distillation column returned to full effi- 
ciency operation. 


July 24, 1961—Cnemicat ENGINEERING 











EE Tn, 


OM AEE 








HE DORR-OLIVER 
300° DSM SCREEN 


...Provides high capacity separations down to 40 microns 











. . . ‘ C4 
A new development in wet screening techniques, the 300° DSM Screen 
provides unique operational advantages for the Hydrocarbon Proc- 
essing Industries. From the standpoint of efficiency, the unit will 


positively remove all particles 40 microns or larger from production 


streams. On a capacity for size basis, a single unit occupying only 9 


cubie feet can handle 500 gallons per minute. And for design flexi- 
bility, DSM Screens can be supplied for atmospheric, vapor tight, 
vacuum or pressure operation. There are no moving parts and pump 


pressure is all that is required for operation. 





Typical applications include: 

. e Removal of trace impurities in condensate lines from stripping 
operations. 

e Counter-current washing or extraction in any number of stages. 

e Classification of polymer crystals. 

e Protection of phase separators in multi-liquid phase systems. 


e Protection of distillation columns. 


' If you have a liquids-solids separation problem involving high capac- 
ities, small particles, any or no difference in specific gravities, or two 
or more liquids, it will pay to investigate the 300° DSM Screen. As 
performance characteristics vary with the material being handled, 
Dorr-Oliver has trial units available on a minimum rental basis for 
pilot or semi-works testing. For more information, write to Dorr- 
Oliver Incorporated, Stamford, Connecticut. 


S="DpoRR-OLIVER 


WORLD-WIDE RESEARCH ¢ ENGINEERING * EQUIPMENT 
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CHEMENTATOR ... 


it within two years. That’s the time set by Du 
Pont (only U. S. company to reveal such plans) 
for startup of a commercial unit near Beaumont, 
Tex. 

Another contestant for first in the market 
could be Humble Oil & Refining, through conver- 
sion of butyl rubber facilities at either Baton 
Rouge or Baytown. Because butyl! is polymerized 
in a solvent system, conversion of butyl produc- 
tion to stereo rubber (also solvent-polymerized) 
would seem easier than conversion from an SBR 
emulsion-type process. 

But butyl requires low-temperature poly- 
merization (—140 F.) while stereo polymeriza- 
tions, like SBR, take place between 40 F. and 
120 F. This temperature factor will have more 
effect on the degree of equipment compatibility 
than the solvent vs. emulsion factor. Further, 
the butyl and stereo solvents are different, so the 
butyl solvent purification system probably would 
not be adaptable. 

Although most petroleum and rubber com- 
panies are researching EPR, U. S. Rubber, Phil- 
lips, Du Pont, Humble Oil, Hercules and Monte- 
catini seem to be leading the race toward ex- 
ploitation of its outstanding resistance to aging 
and degradation. And the low cost of its mon- 
omers, compared with dienes, adds more push to 
the drive. 

Currently, U.S. Rubber is building a $2-mil- 
lion semiworks facility at Baton Rouge for batch 
polymerization of several stereo rubbers, includ- 
ing EPR. Phillips and Du Pont are both in pilot 
stage, while Montecatini is building a com- 
mercial plant in Brindisi, Italy. 





U.S. group finds Soviets anxious 
to export their technology 


An American firm, National Patent Development 
Corp., sent a six-man team to Moscow this month 
to negotiate sale of certain U. S. patents in the 
Soviet Union. But according to the firm’s presi- 
dent, Jerome Feldman, the Russians seem more 
anxious to sell technology to the West than to 
buy patent rights. 

One reason for this attitude may be that the 
Soviets already have acquired a large storehouse 
of patents by purchasing copies from the U. S. 
Patent Office. Also, although U. S. patents aren’t 
recognized as valid in the Soviet Union, the 
Russians in the past two years have started fil- 
ing for their own in Washington. None have 
issued, however, because of the customary three- 


N 
~ 





to four-year hold-up time in the Patent Office. 

National Patent Development is dealing with 
the State Committee for Coordination of Scien- 
tific Research, which is responsible for seeing 
that the latest technology is introduced into Rus- 
sian industry. In addition to licensing patents, 
the firm is seeking new Soviet technology for its 
clients, which include Thiokol Chemical, Chance 
Vought Aircraft and American Machine & 
Foundry. 





Additional details on Texaco’s new 
hydrotreating installation at its Los 
Angeles refinery (Chementator, July 
10, p. 60): unit cost $5-6 million, has 
12,000-bbl./day capacity. It is a pro- 
totype designed to test some “basically 
new concepts” in hydrogen treating. 





Underground nuclear power station 
halves cost of atomic electricity 


Claiming that it will be able to generate power 
for 5.62 mills/kwh., Pacific Gas & Electric Co. 
plans to build a 325-mw. nuclear power plant at 
Bodega Bay, fifty miles north of San Francisco. 
By comparison, says PG&E, electricity from an 
oil-fired plant would cost 5.77 mills/kwh. 

This projected cost is about half of the most 
optimistic figures that have been claimed in the 
past for atomic power. If these figures hold up in 
actual operation, the PG&E project could give 
the sagging nuclear industry the morale booster 
it badly needs. 

Plans call for completion of the station by 
the end of 1965, Unit will employ a forced-circu- 
lation, direct-cycle boiling-water reactor. Capital 
cost will be about $181/kw., compared with 
about $110/kw. for a conventional plant. Savings 
in fuel costs, however, will make the nuclear 
plant fully competitive, claims PG&E. 

The novel pressure-supression containment 
concept is given main credit for the dramatic re- 
duction in atomic power costs. This low-cost sys- 
tem is also being employed in the 60-mw. Hum- 
boldt Bay reactor now under construction in 
northern California. The system eliminates the 
high-pressure reactor vessel and steel contain- 
ment sphere that covers most atomic reactors. 
Instead, the entire reactor is placed underground 
in a concrete housing and is connected by pipes 
to a large water reservoir. Any excess steam 
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00 
HF 
EXPANSION 


NEWS! Hydrofluoric acid capacity at General Chemical’s North Claymont, 
Delaware, plant has been increased 50%. These new enlarged facilities are now 
on stream, ready to serve you. This and other recent expansions have raised 


General’s HF capacity more than 100% over the past five years! 






General Chemical, the nation’s primary merchant producer of aqueous and 
anhydrous hydrofluoric acid, has three other acid-producing locations: Baton 
Rouge, La.; Nitro, W. Va., and Valleyfield, Que.” As you’d expect, General is your 
most dependable source for HF! For more information, prices, delivery —call or 





write your nearest Generali Chemical office. 


llied 


, GENERAL CHEMICAL DIVISION 
hemical ; 40 Rector Street, New York 6, N.Y. 


*In Canada: The Nichols Chemical Company, Limited. 
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released by a reactor malfunction will be con- 
densed in the water. 

General Electric, which will supply the re- 
actor and fuel, is credited by PG&E with develop- 
ing automatic production techniques to lower the 
cost of fuel elements. (Fuel will be uranium 
oxide pellets, with 2.5% U-235, in stainless steel 
rods.) Additional savings stem from PG&E act- 
ing as its own engineer and contractor on the 
project. 





Plasma spraying of two new boron sili- 
cide compounds onto graphite and 
molybdenum permits use of these ma- 
terials in oxidizing atmospheres up to 
2,500 F., reports Allis-Chalmers. One 
possible application for such parts is in 
air-cooled nuclear reactors. 





Mor CPI activity in California, 
there are 16 million reasons why 


Drawn by California’s rapidly growing popula- 
tion (now around 16 million), more chemical 
companies are evaluating the state as a site for 
new plants. Latest firm to pinpoint California 
for stepped-up investment is Allied Chemical 
Corp. 

Allied will build a 15-million-lb./yr. tolylene 
diisocyanate plant at a still-undetermined site in 
California, (TDI is used in urethane foams.) Fa- 
cility will be completed during 1962, will be ex- 
panded to 25-million-lb./yr. as demand develops. 

Two of the TDI plant’s raw materials, sul- 
furic and nitric acids, are already available from 
Allied’s West Coast operations. The company 
is mulling plans to erect a facility to make chlo- 
rine, another TDI raw material. Toluene, the 
fourth component, is already in plentiful supply 
on the coast. 

A go-ahead on another of Allied’s projects, 
a phthalic anhydride plant in southern Cali- 
fornia, will be forthcoming soon, possibly by the 
end of this month. In total, Allied has about a 
dozen West Coast projects (involving well over 
$10 million) under consideration. 

The main problem with West Coast organic 
chemicals plants is that the market is still rela- 
tively limited and geographically isolated from 
the rest of the country. For many organics, the 
area will be able to support only one small plant. 
Allied, for example, is going to ship some of its 
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TDI east, to allow its plant to reach an early 
break-even production rate. 

Although this transportation will be an eco- 
nomic handicap, Allied’s early move will dis- 
courage other potential producers from entering 
the limited market. As consumer demands swell 
in California for other products, this same early- 
bird philosophy will probably prevail for any 
one-of-a-kind chemical plants. 





A cure for white-pine blister rust may 
be in the making. U.S. Forest Service 
teams are spraying a cyclohexamide- 
type antibiotic on pine forests in Wash- 
ington, Idaho and Montana. Drug, 
called Acti-dione, is produced by The 
Upjohn Co. 





Low-cost analog computer pays its 
way in basic-oxygen steelmaking 


Based on a year of operating experience, Jones 
& Laughlin Steel Corp. has labeled its experiment 
with computer guidance of basic-oxygen steel 
furnaces a complete success. 

According to J&L’s senior research physi- 
cist, W. J. Slatosky, over 9,000 heats have been 
produced at the firm’s Aliquippa, Pa., plant using 
the computer. Resulting increase in output has 
more than paid off the $50,000 investment in the 
analog device, J&L, therefore, plans to install 
another computer late this summer at the new 
Cleveland Works’ basic-oxygen shop. 

The computer is utilized to solve an intri- 
cate heat-balance equation before each heat. 
This tells the operator exactly how much scrap, 
hot metal and lime to charge to the furnace be- 
fore turning on the oxygen lance. When the oxi- 
dation reaction stops, the melt is at the desired 
end-point temperature of about 2,900 F. 

Before the computer was used, operators 
made their own estimate of quantities of charge 
material. If the end point didn’t come out within 
the required range, more material was added, 
and the oxygen was turned back on, with conse- 
quent loss of production time. 

Great Lakes Steel has also announced that 
it is going to use similar techniques at its new 
Ecorse, Mich., basis-oxygen shop (Chementator, 
June 26, p. 53). 


For More Industry & Economic News... p. 66 
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could save 
you ~ 
money 


Oronite — one of the world’s fastest growing 
producers of important dibasic intermediates 
—announces the availability of mixed truck or 
freight car shipments of Phthalic Anhydride, 
Maleic Anhydride, lsophthalic and Fumaric* acid. 
This particular service could effect savings on your 
requirements for these products. All are, or soon will be, 
available from convenient warehouse terminals close to major centers of 
industry. Maleic can be delivered in either molten or briquet form. 























Maleic Anhydride 
Phthalic Anhydride 
lsophthalic 













Fumaric Acid 


Talk over your requirements with Oronite—find out how 
this new Oronite program can benefit you. 


PHENOL and ACETONE. These Oronite products are available from convenient 
bulk terminals located in the East, Midwest and on the Pacific Coast. 


*when available—new plant scheduled for production mid-1961. 


CALIFORNIA CHEMICAL COMPANY 
E ORONITE DIVISION 


EXECUTIVE OFFICES « 200 Bush Street, San Francisco 20, California 
SALES OFFICES « New York, Wilmington, Chicago, Cincinnati, Cleveland, Houston, 
Tulsa, Los Angeles, Sar Francisco, Seattle 
70558 FOREIGN AFFILIATE « California Chemical International, inc., San Francisco, Geneva, Panama, Sao Paulo 
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TWO BERYLLIUM ORE CONCENTRATORS DUE THIS YEAR: 


ONE USES CHEMICAL PROCESS, 


A new mill this month and 
another by year’s end will 
launch operations aimed at 
producing an acceptable 
beryllium concentrate from 
U.S. deposits for the first 


time. 


Liberation of beryllium from 
finely divided Utah clay is on the 
verge of commercial scale trial. 

This month, United Technical In- 
dustries together with its associate 
Beryllium Corp. will complete a 30,- 
000 lb./month plant near Delta, 
Utah (Chem. Eng., June 26, p. 53). 
Using a chemical process that starts 
with a sulfuric acid leach, the UTI 
plant is expected to turn out a con- 
centrate containing 97% BeO. 

Toward the end of the year, 
Beryllium Resources, Inc., will com- 
plete its $2.5-million full-scale com- 
mercial plant near Delta to process 
250 tons/day of ore, according to 
Pres. Bruce W. Odlum. And while 
its operation will be based on phys- 
ical concentration via the Van Dor- 
nick flotation process, the high de- 
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gree of chemical dosage and control 
make it closely akin to a chemical 
technique. 

This was disclosed at a press con- 
ference in mid-June when BRI 
spelled out the processing details. 
However, investment costs were 
not given. 

Interviewed in New York, V. A. 
Duff, president of Technical Indus- 
tries, was vague on his company’s 
process. He said, however, that in- 
vestment costs will run about 
$6,000/daily ton, and operating 
costs will be considerably less than 
prevailing costs. 

BRI’s process separates dissemi- 
nated beryllium values from Topaz 
Mt. ore via flotation to produce a 
concentrate with 4.5% BeO content. 
According to B. F. Kjellgren, board 
chairman of associated Brush 
Beryllium Corp., his firm has con- 
verted this concentrate into BeO 
and then into beryllium metal peb- 
bles in facilities at Brush’s Elmore, 
Ohio, plant. 
> Clay-Like Deposits—In the To- 
paz Mt. ore, the beryllium com- 
pound (thought to be bertrandite) 
appears to be hydrated and amor- 


OTHER FLOTATION 


phous. It is associated with three 
other minerals—pyrolusite, fluor- 
spar and chalcedony or opal—which 
are also amorphous. Degree of solid 
solution of beryllium oxide in these 
minerals averages 3.5%. 

The gangue is a decomposed rhyo- 
litic tuff containing considerable 
montmorillonite and other bento- 
nitic clays. In the flotation system, 
the problem of sequestering these 
clays was very difficult to solve. 

Fortunately, there is enough seg- 
regation of beryllium in these ores 
to permit appreciable concentration 
by flotation. However, adequate 
grinding to liberate the mineral 
resulted in excessive slimes produc- 
tion and chemical leaching. 

Since the slimes contained beryl- 
lium, they could not be discarded. 
Instead, they had to be processed 
to recover the mineral. A substan- 
tial chemical technique of slimes 
handling by dispersants, seques- 
trants, pH control plus the usual 
mechanical procedures was neces- 
sary. 

Even after isolating the slimes 
problem, the Topaz ore was difficult 
to handle. It required careful 
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chemical analyses and _ pilot-plant 
development for a satisfactory con- 
centration of the desired mineral. 

The final process takes advantage 
of the amphoteric nature of beryl- 
lium and its ability to form organic 
compounds with chelating type 
groups to build water-repellent and 
air-avid flotation coatings specific 
to beryllium atoms. Other minerals 
present must be sequestered by 
selective treatments to form water- 
soluble coatings on them. 


> Processing Details — Basis of 
Beryllium Resources’ technique is 
the Van Dornick process, previously 
selected as the best for upgrading 
Brazilian beryl through flotation 
(Chem. Eng., May 15, p. 62). To 
overcome difficulties presented by 
the Topaz ores, several additions 
were made to the original flowsheet. 
De-sliming cyclones were incorpo- 
rated to separate out the slime, 
and a rougher cell to drop out the 
mica-fluorspar fraction. 

Judicious control of the grinding, 
pulp density and pH are required. 
Quantity and point of application 
of reagents is critical. The beryl- 
lium coatings are sensitive to me- 
chanical impregnation under violent 
agitation. This is overcome by use 
of special porous-diaphragm air 
diffusers and very mild agitation in 
the flotation cells. 

In the process, ore is passed 
through a jaw crusher, rolls and 
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ball mill to produce a fine (65 mesh) 
powder which is slurried and fed 
(125 lb. solids/hr.) to a series of 
three conditioners. Mineral dress- 
ing begins here with addition of 
conditioning chemicals. Slurry is 
discharged to the de-sliming cy- 
clones. Overflow from cyclones goes 
through slime disposal system: 
underflow (100 lb. solids/hr.) is 
filtered, conditioned and fed to a 
rougher cell where byproduct mica- 
feldspar concentrate is removed. 
Following thickening to 20% solids, 
mica and feldspar (20 lb./hr.) are 
filtered out and discarded. 
Remaining 80 lb./hr. of beryl- 
lium-containing ore is pumped to 








Simplified flowsheet (far left) of 
Beryllium Resources pilot plant which 
furnished pertinent data used in the 
design of 350-ton/day commercial 
facility to be constructed near Delta, 
Utah. Rougher cell (left) separates 
mica-feldspar byproduct from beryl- 
lium-containing material. 


conditioners where flotation rea- 


gents are added. Pulp goes to 
rougher flotation cells for removal 
of rough concentrate and elimi- 
nation of finish tailings. Rough con- 
centrate is cleaned and recleaned in 
small cells a total of six times, pro- 
ducing a finished concentrate which 
is thickened, filtered and dried, 
yielding 4.5 lb./hr. of concentrate 
that is ready for conversion through 
beryllium hydroxide, to oxide, then 
by reduction to beryllium metal. 

Although BRI did not divulge 
the BeO content of the concentrate, 
it is believed to run from 3 to 7%. 
Recovery of beryllium values from 
the ore is about 85%.—MDR 





ROCKETS: USING 


U.S. rockets, such as the Polaris, 
are gaining more zip by adding 
powdered aluminum to solid propel- 
lants. And this is also providing 
aluminum producers with a rapidly 
growing market. 

Edward F. Reilly, market man- 
ager of Reynolds Metals Co., esti- 
mates that U.S. rocket flights will 
be burning up 35 million lb./yr. of 
aluminum powder by 1965. Current 
consumption in rocket fuels is un- 
der 10 million lb./yr. 

Reynolds produces the finely di- 


MORE ALUMINUM 


vided material, ranging in size from 
five to eight microns, at its plant 
in Louisville, Ky. Special tech- 
niques had to be developed by the 
firm to turn out quantity ship- 
ments. 

Among other uses for aluminum 
powder are paint, fireworks and 
printing inks. Total industry pro- 
duction in 1960 was about 12.4 mil- 
lion lb. This is expected to jump to 
more than 50 million lb. by 1965, 
due mainly to the increased use in 
rocket fuels. 








| 







INDUSTRY & ECONOMIC NEWS... 


INFORMATION RETRIEVAL ANSWERS YOUR QUESTION 


In 18 millionths of a second, 
Western Reserve plucks an 
abstract from its taped 
library of 65,000 chemical 
and metallurgical docu- 
ments. The computer — and 
know-how — are available 
from GE, 


The first computer installation in 
this country aimed strictly at in- 
formation retrieval has been intro- 
duced at Western Reserve Uni- 
versity’s Center for Documentation 
and Communication, in Cleveland. 

Now under way is a full-scale 
metallurgical and chemical docu- 
mentation service for the American 
Society for Metals (Chem. Eng., 
Jan. 23, p. 84); and gathering 
steam are pilot studies for the 
American Diabetes Assn. and the 
U.S. Dept. of Health, Education 
and Welfare. 

ASM’s pioneering program can 
pluck an abstract in 18 millionths 
of a second from a taped library of 
65,000 documents. So far, only two 
years of the literature have been 
culled, coded and stored on mag- 
netic tape in the General Electric 
GE-225 system; but abstracts are 
being added at the rate of 35,000 
a year. ASM has already delivered 
more than 27,000 abstracts to a 
total of 157 subscribers around the 
world. 
> Here’s How—Schematically, the 
ASM program works along the 
lines sketched in the accompanying 
diagram. Over 3,400 publications, 
patents and dissertations in the 
metallurgical and chemical fields 
are annually collected and ab- 
stracted. Both an English-language 
digest, in the form of a journal, 
and a “telegraphic digest” are then 
built from the abstracts. 

The telegraphic digest is coded 
for computer entry by a team of 
technicians who are trained to 
translate key phrases of the ab- 
stracts into a 40,000-word machine 
language. Developed by Western 
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The hardware is a GE-225 package that handles routine office work too. 


Reserve’s J. W. Perry and Allen 
Kent, this computer dictionary is 
aimed at programming logic, not 
the more-common method of tran- 
scribing individual key words in 
the text. For example, a code word 
has been created to represent the 
thought “United States”—‘“space” 
whenever these three English words 
occur in the same paragraph of an 
article. 

Theoretically, entire English- 
language articles could be plugged 
directly into the computer. Physi- 
cally, however, it would be im- 
practical to have to search every 
word of every article later on in 
order to answer a query. 
> The Search—Output end of the 
retrieval program is even more 
delicate. Queries from subscribers 
must similarly be coded into ma- 
chine language—taking care that 


the question has originally been 
couched in specific enough terms 
to encode it, and then making sure 
that the code words fed into the 
machine truly represent the sub- 
scriber’s demand. Often, consulta- 
tion is necessary between sub- 
scriber and coder. 

The programmed question is 
stored in the magnetic tape library, 
along with the previously filed 
literature. Both libraries are 
loaded in the GE-225, and the 
search is run. 

Actually, the computer answers 
questions by returning a list of 
articles where the subscriber’s de- 
sired information may be found. 
End result of the process is the 
mailing of abstracts of these 
articles to the subscriber. 
>The Computer Itself — Western 
Reserve values its retrieval sys- 
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S the more than 100 variables in a kiln oper- 
in less than an hour solves the basic equations 


é <a gaan ary to determine optimum design. 


KENNEDY’s already established reputation in kilns for.. . 
¢ Lime, dolomite & magnesite burning 
} ; ¢ Cement, wet or dry process 
e Ore nodulizing 
2 * Coke calcining 


...1s further enhanced by this new, more scientific approach. 








IBM 6SO Data Processing System 
used by KENNEDY Engineers for 


| Rotary Kiln Calculations. K ee ha ha et |e) W VA Hep SS A UW Bd 


For more information on Kennedy products, 
consult your Chemical Engineering Catalog MANUFACTURING & ENGINEERING CORPORATION 





405 PARK AVENUE, NEW YORK 22, N.Y. © FACTORY; DANVILLE, PA. 


i Primary & Secondary Gyratory Crushers « Jaw Crushers « Roll Crushers » Impact Breakers « Hammer Mills « Rod & Ball Mills * Kilns & Kilns Accessories * Dryers 
* Scrubbers * Screens * Pneumatic & Mechanical Conveyors * Complete Crushing, Lime, Cement & Carbon Paste Plants. Research & Testing Service. 
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Pertinent steps in WRU’s retrieval program 


Acquisition of the litera 


ture 3,400 documents 
yearly 


Ir 


Abstracting the docu- 
ments 35000 abstracts » 
yeorly 


| "Telegraphic digest" for 
GE- 225 encoding 





Ita 


Publication 
of abstracts 
in journal 


form 


Iv 


Encoding of the digest 
into computer language 





Storage on magnetic 
tape ready for search 


tem at $290,000, of which $250, 
000 went for the GE-225. The com- 
puter is general-purpose, is 
designed to handle both a full- 
scale information retrieval sys- 
tem and such routine data-proces- 
sing chores as personnel records, 
sales and inventory data. 

Fully as valuable as the machine 
itself is the retrieval know-how 
General Electric gained from pro- 
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gramming the installation. Cur- 
rently, GE is offering a GE-225 
computer and an_ information 
storage-and-retrieval “‘package” to 
all comers. And though Western 
Reserve’s machine is only the sec- 
ond GE-225 to be placed in the 
field (the other one went to GE’s 
own small-components division), 
the company already has_ back 
orders for 35 more.—EKS 





Ceramics Offer New Hope 
For Containing Plasma 


One of the most vexing problems 
in the harnessing of the magneto- 
hydrodynamic (MHD) principle to 
practical power generation is find- 
ing the right materials of construc- 
tion. Researchers at Westinghouse 
Electric Corp. say that ceramics 
have proved the best to date. 

In MHD generators, a stream of 
ionized gas, at temperatures up to 
5,000 F. and moving at speeds up 
to 2,000 mph., replaces the moving 
copper conductors of a conventional 
generator. Containing this plasma 
is such a problem that most experi- 
mental MHD generators have been 
able to operate for only a few sec- 
onds. 

Westinghouse says that it has 
been able to run an MHD unit up to 
50 min. using ceramic materials. 
But it emphasizes that it is still a 
long way from solution of the prob- 
lems of large-scale power genera- 
tion. 

Two types of refractory mate- 
rials are needed for an MHD gen- 
erator: (1) an electrical insulator 
for lining the walls of the genera- 
tor; (2) a conductor, embedded in 
the walls, that acts as an electrode. 
The generator walls can be cooled 
with water, easing the heat strain 
somewhat. But since the electrodes 
cannot be cooled, they are subjected 
to the full heat and erosion of the 
plasma stream. 

Among the ceramics tested for 
linings, magnesium oxide and zir- 
conium oxide stood up well under 
the heat and erosion of the gas 
stream. Other materials, including 
zirconium silicate and beryllium 
oxide, proved less satisfactory. 

Less luck has been experienced 
with electrode materials. Tungsten, 
tantalum and zirconium have all 
been evaluated, along with some of 
their alloys and compounds. These 
materials failed even before the 
generator’s wall lining was seri- 
ously affected. Graphite proved to 
have good conductivity and resist- 
ance to the high temperature and 
thermal shock, but was eroded 
quickly by the white-hot stream of 
plasma. 
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shuffl : Whether you’re a large or small purchaser of high 


quality chemicals you can depend on receiving personalized service from 
PITT-CONSOL. This comfortably-sized, flexible subsidiary of Consolidation Coal Company 
draws on the parent company’s imaginative research and inexhaustible 


resources . . . adapts to your specific requirements. 
For the best deal in service and high quality chemicals — specify PITT-CONSOL. 


PITT-CONSOL 


191 Doremus Avenue * Newark 5, N. J. 
A SUBSIDIARY OF CONSOLIDATION COAL COMPANY 
HIGH QUALITY PHENOLS, CRESOLS, CRESYLIC ACIDS «- RUBBER CHEMICALS - ARYL MERCAPTANS 
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PETROLEUM ADDITIVES FACE A MIXED FUTURE 


Antiknocks slide as octane 
race slows; phosphorus com- 
pounds still grow fast; anti- 
oxidant use is cut by im- 
proved refining methods. 


When you think of fuel additives, 
you may have in mind minuscule 
quantities of esoteric chemicals 
blended into gasoline. And you are 
right. But what you probably don’t 
know is that last year more than 
half a billion dollars was spent for 
“minuscule quantities” of petro- 
leum-product additives. 

To make the myriads of additives 
needed in 1960, for example, manu- 
facturers bought almost 300 million 
Ib. of lead; 2.5 million lb. of phos- 
phorous; 12.8 million lb. of organic 
chemicals, of which 7.1 million went 
into antioxidants; 4.3 million for 
rust inhibitors, and 1.4 million for 
metal deactivators; plus millions of 
pounds of alcohols, glycols, amines 
and organic polymers that go into 
antifreezes, dispersants and lubri- 
cants.* 

Although the additive business 
is a big one, its growth rate is hard 
to predict. It feeds on the fast- 
moving technology of the chemical, 
automotive and petroleum indus- 
tries, and branches out into all the 
markets served by those industries. 

Labor and raw-material costs, 
fluctuating markets and new tech- 
niques in fuel refining continue to 
create new challenges, altering the 
economic picture of this business. 
> The Octane Race—Roughly two- 
thirds of the money spent on addi- 
tives goes for gasoline and diesel 
fuel antiknock agents. 

Estimates place the present 
market at around 425 million lb. of 
tetraethyl] lead per year,+ and pro- 


* “The ag of Motor Gasoline Addi- 
tives,” by J. Dempster, Sohio, at meet- 
ing of ASTM ‘couaaeies D-2, Feb. 6, in 
Philadelphia. 

+ Based on an average TEL content of 
1.94 ml./gal. of gasoline, and U. S. Bureau 
of Mines 1960 figure of 60 billion gal. of 
gasoline consumed. 
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Sale of phosphorus compounds sets fancy pace 
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ject it to 450 million lb. by 1965, 
assuming a continuation of present 
moderate octane-number trend and 
a 2% annual increase in gasoline 
consumption. 

Other projections, however, have 
placed TEL production as high as 
500 million lb./yr. now and a 575- 
million-lb. market by 1965. 

However, the market has been 
decreasing since 1955 because of 
excess refinery octane processing at 
low crude operating levels and 
leveling off of octane quality. The 
phenomenal growth of catalytic re- 
forming (which had a daily capac- 
ity of only 100,000 bbl. in 1951, but 
zoomed to more than 1 million 
bbl./day by 1957) and a dropoff or 
reversal in the high horsepower 
race for automobiles were the prin- 
cipal factors behind the 7-8% 
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downturn observed in TEL volumes 
in 1957, 1958 and 1959. 

A new antiknock additive, tetra- 
methyl lead (TML), was first intro- 
duced last year by Ethyl Corp. in 
answer to the challenge posed by 
the U.S. compacts and the small 
European cars, and by the con- 
tinued popularity of manual trans- 
mission in standard-size domestic 
cars. Ethyl Corp., which also 
developed TEL in 1923, has intro- 
duced a broad spectrum of TEL- 
TML mixtures that are custom- 
tailored to meet refiners’ quest for 
antiknock volatility and thermal 
stability for small-car require- 
ments. 

When TEL was introduced, it 
was priced at $2.75/lb.; with proc- 
ess improvements, prices were 
quickly reduced, until a level of 
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Couplings 


You get tight, safe connections that prevent 
leakage and losses when you install Ever-Tite 


pre-determined and built in by compression on 
a resilient gasket.* 


And you make faster changes — reduce down 
time — because Ever-Tites are quick to connect: 
you just slip the coupler over the adapter and 
close the handles. 


This speed and flexibility is an important time 
saver in making connections between stationary 
equipment and portable equipment, and for 
interchanging couplings in experimental set-ups. 
It will pay you to install Ever-Tites on all 
equipment that requires quick connections: 
loading equipment for tank cars, trucks, etc. . . . 
steam, air and water lines . .. pumps and other 
machinery . . . blending equipment ... container 
filling devices . . . fire hydrants . . . acid handling 
equipment at storage and transfer locations. 


Available in Brass, Malleable, Stainless, 
Aluminum, Monel, or other materials for 
corrosion resistance under any atmospheric or 
operational conditions. In sizes, high and low 
temperatures, and pressure ratings to meet 
your needs, produced to meet ASA ratings— 
specify size and pressure. 

Write today for illustrated catalog No. C-11. 





LS OTE RG: 


*Ever-Tite gaskets are regularly supplied of Buna N 
composition. Also available in Neoprene, Pure Gum, 
Butyl, Silicone, Teflon, Thiokol, or any other 
material to meet specifications. 


EVER-TITE COUPLING CO. INC. 
254 West 54th Street, New York 19, N. Y. 


CuemicaL ENcINEERING—July 24, 1961 


Couplings— because in every Ever-Tite, tightness is 


a ny 

















EVER-TITE 
Standard Adapter 
and Coupler 

















EVER-TITE 
Shank Hose Coupling 



































Adapter and Coupler 
for Tank Car Unloading 







Adapter 
and Coupler 





INDUSTRY & ECONOMIC NEWS... 








Key working facts on petroleum additives ... and the outlook 


Cost, Consumption 


Antiknock agents 
Treating costs: $170/1,000 bbl. 
Volume: 425 million Ib. /yr. 


Producers 


Ethyl Corp., Du Pont, 
Houston Chemical, Nalco, 
Stepan Chemical. 


Growth Trend 


Current demand about 50% of capacity. New 
producers may soon worsen overcapacity because 
of anticipated sluggish growth. 





Organophosphorus compounds 
Treating costs: $15-20/1,000 bbl. 
Volume: 25 million Ib. /yr. 


Monsanto, Ethyl, Mobil Chemical, 
Celanese, Food Machinery & Chemical, 
Kolker Chemical, Montrose Chemical. 


Demand will almost double by 1965. Practically 
nonexistent in 1953, these compounds have grown 
faster than any other additives. 





Antioxidants 
Treating costs: $1—10/1,000 bbl. 
Volume: 6 million Ib./yr. 


Ethyl, Eastman, Shell, Koppers, 
Hercules and Catalin Corp. 
(alkylphenols); Universal Oil Products, 
Du Pont, Eastman (phenylenediamines). 


Market has been declining both in terms of volume 
and dollar value because of new refining tech- 
niques and better antioxidants at lower prices. 





Metal deactivators 
Treating costs: $1/1,000 bbl. 
Volume: Unavailable 


Du Pont, Universal Oil Products, 
Eastman, Amoco, Cardinal Chemical. 


No change in either supply or demand. 





Antistall products 
Treating costs: $8—-20, 1,000 bbl. 
Volume: 121 million Ib. /yr. 


Ethyl, Du Pont, Universal Oil Products, 
Union Carbide, Dow, General 
Aniline & Film, Houston Chemical. 


Producers feel confident about future but can't 
accurately estimate the market. There is a trend 
shaping up towards more use of surfactants, 





Rust inhibitors 
Treating costs: 50¢/1,000 bbl. 
Volume: Unavailable 


Universal Oil Products, 
Monsanto, Du Pont, Nalco, 
Tretolite. 


This market will follow the growth pattern of 
antistall compounds, 





Viscosity index improvers 
Treating costs: 7—50¢/gal. 
Volume: 150 million Ib. ‘yr. 


Union Carbide, Enjay, Olin 
Mathieson, Rohm & Haas. 


There will be a very modest increase in domestic 
consumption, but overseas demand is on the rise” 
A brisk 4% export gain for U. S. producers, is 
predicted. 





583¢/lb. was reached. Last month 
saw a further 5% reduction. 

> Ignition Headaches—As the De- 
troit automakers designed engines 
that could perform better and 
cheaper at high compression ratios, 
they clamored for a gasoline that 
wouldn’t ignite prematurely in the 
combustion chamber. Phosphorus 
additives, such as tricresyl, cresyl 
diphenyl, methyl] diphenyl and di- 
methyl xylyl phosphates, which 
Shell and Ethyl put on the market 
in; 1958, effectively reduced sur- 
face ignition. And, production of 
these additives has skyrocketed 
(see accompanying chart). 

Most of the premium fuel sold 
today contains one of these phos- 
phorus compounds. Although in- 
creasing competition has pushed 
prices downward, they have now 
leveled off at 284-35¢/lb. 

Treating costs are hard to de- 
termine because the amount of 
these products added depends on 
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the quantity of TEL used. One of 
Ethyl’s latest compounds,  tri- 
methyl phosphate, is being used at 
a concentration of 0.243 ml./gal. 
when the fuel contains 3 ml. of 
TEL. In this case, treating costs 
would fall in the range of $15-20/- 
1,000 bbl. of gasoline. 

> Antioxidants Down — This mar- 
ket, presently in the neighborhood 
of 6 million lb./yr., has been de- 
clining both in terms of volume 
and dollar value. 

Volume shrinkage is due to re- 
finers cutting their treating con- 
centrations by approximately half. 
Years ago, thermal cracking and 
thermal reforming yielded gaso- 
lines having unstable unsaturated 
hydrocarbons. These processes 
have been largely replaced by cata- 
lytic hydrocracking which greatly 
upgrades and stabilizes gasoline. 

But stabilization of unstable 
compounds (mainly diolefins, which 
lead to gum formation) is only 


part of the reason for using anti- 
oxidants. They also protect the 
antiknock compound in long stor- 
age. This has led to a switch from 
aminophenol and diamine anti- 
oxidants, to phenolic additives that 
reportedly are more effective in 
storage stabilization of today’s 
gasolines. 

Moreover, the cost per pound of 
inhibitor has been decreasing 
sharply. Because of the new phen- 
olic compounds, the once popular 
trialky] phenol antioxidant tumbled 
from 95¢/lb. to less than 60¢ over 
the past two years. Many refiners 
have drastically reduced costs by 
switching from amine-type anti- 
oxidants (priced from $1.10/lb.) to 
phenolic antioxidants costing about 
50¢/Ib. 

Thus, in the over-all picture, 
costs have dropped to one quarter 
of their former level; half of this 
reduction is due to lower concen- 
trations, the other to lower addi- 
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= MHI’S MULTI-MILLION POUND PER YEAR 
4 SODIUM 
_ New agers i 
= res BOROHYDRIDE 
tically 
= PLANT 
olume 
‘ed. puts the new world of 
6s. 
a hydride chemistry at 
your front door! 
a Even your remotest dreams of capturing new processing 
a ; profits from hydride chemistry can now be brought to 
a ' reality. The chemical of a thousand profitable possibil- 
i rh L ities — sodium borohydride — is now on the market in 
_ of  ] unlimited quantities. Price and availability need no 
| longer be a barri: 
cg 1) MHI’s 10-acre sodium borohydride plant has a proven 
tic capability of producing in excess of 100% of rated 
ise’ ee capacity — of producing a product of highest purity 
, is ~ and quality! Metal Hydrides Incorporated, the company 
that has pioneered hydride chemistry throughout the 
’ world is moving ahead . . . ready to supply any quantity 
ven of sodium borohydride in any form — amorphous powder, 
end : SWS (stabilized water solution) or in smooth, convenient 
sized pellets! 
i- 
wi COMO, PM LA reer eese eee: 
- “OOS The time for you to move — is now! Those promising 
n sodium borohydride based innovations or projects you 
j- ruled out in the past because of economics can be 
t i turned into profitable realities right now. Call or write 
ORR MHI’s Technical Service team, today! 
i H ' 
Creating the New World of Hydride Chemistry 


Metal Hydrides Incorporated 


1000 Congress Street, Beverly, Massachusetts 
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INDUSTRY & ECONOMIC NEWS. . . 


tive cost per pound. Using a 50¢/ 
lb. additive, and a typical treating 
level of 3 Ib./i,000 bbl., treating 
cost would be $1.50/1,000 bbl. 

> Metal Deactivators Steady — 
Traces of certain metals, especially 
copper, complicate fuel stabiliza- 
tion because they promote the oxi- 
dation of unsaturated hydrocarbons 
and react with antioxidants, de- 
stroying their efficiency. 

Picked up by fuels traveling 
through valves, pumps, heat ex- 
changers and other refinery equip- 
ment, copper compounds not only 
accelerate oxidation but also react 
with the peroxides formed and 
trigger polymerization reactions 
that eventually lead to gum and 
sediment. If mercaptans are pres- 
ent in the fuel, copper ions will 
form insoluble copper mercaptides 
that are powerful gelling agents for 
hydrocarbons. 

Although refiners now restrict 
use of copper alloys to Admiralty- 
tubed condensers, the problem of 
copper pickup still exists in storage 
and transportation. However, N,N’- 
disalicylidene-1, 2-diaminopropane 
(DDP) a chelating agent, will form 
a stable copper salt and deactivate 
most other metals. 

This product, the only one used 
in the U.S., is fed in dosages rang- 
ing from 0.5-1 lb./1,000 bbl. of gas- 
oline at an average cost of about 
one dollar. Though there is no way 
to determine how large the DDP 
market is at present, Universal Oil 
Products feels that consumption is 
fairly stable and that no changes in 
domestic production will occur in 
the next few years. 

Another metal deactivator, N,N’- 
disalicylidene-1, 2-diaminoethane, is 
sold in Europe but, according to 
Du Pont, it has such poor solubility 
in gasoline that it will probably be 
replaced by DDP. 
> Other Additives — The gasoline 
antistall market hinges on weather 
and automobile sales. The harsh 
winter of 1960-61, boosted total 
volume about 4%, to 121 million 
gal. With automobile sales now 
picking up, manufacturers feel con- 
fident about the future. 

There are two classes of antistall 
additives. The biggest selling one 
(about 80% of last year’s volume) 
includes freezing-point depressants 
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such as methanol, acetonitrile, di- 
methyl formamide and glycol deriv- 
atives. These prevent freeze-ups 
of water that has collected in low 
places in the gasoline line. 

The second type, usually amine 
phosphates, show  surface-active 
properties that enable a particular 
compound to coat the carburetors’ 
walls and prevent icing. 

Because carburetor icing is the 
most common source of stalling, 
and amine phosphates are superior 
to alcohols in preventing such 
trouble, surfactant additives are ex- 
pected to eventually displace freeze 
point depressant compounds. 

Market for rust inhibitors (both 
water-soluble compounds such as 
sodium nitrite, and fuel-soluble ma- 
terials like ammonium or amine 
salts of phosphoric, sulfonic or car- 
boxylic acids) is closely geared to 
that of the antistall type of addi- 
tives. 

Again, it is difficult to estimate 
the demand for rust inhibitors; 
theoretically, it could include all of 
the gasoline. Prices are likely to 
remain at about 25¢/lb., as they 
have for the past several years. 

In general, the trend has been 
away from the sodium nitrite in- 
hibitors and in favor of the fuel- 
soluble additives. Latter are seen 
eventually replacing the water- 
soluble inhibitors. 
> Slow Growth: VII—Viscosity in- 
dex improvers (VII) minimize vis- 
cosity changes in lubricants and 
power-transmission fluids with 
changes in temperature. Polyiso- 
butylene and _  polymethacrylate 
esters are two commercially im- 
portant classes of viscosity index 
improvers. 

The market volume, estimated at 
150 million lb./yr., is not expected 
to grow appreciably over the next 
two to five years, especially in the 
U.S. where market saturation will 
be approached. 

Current price average is 20¢ lb., 
and should stabilize at about 17-18 
¢/lb. by 1965 as additional suppli- 
ers penetrate this market. Pricing 
has been remarkably stable since 
1955, with minor exceptions in poly- 
methacrylate additives. These are 
supplied by only one company, 
which has made gradual price re- 
ductions to meet competition.—£EG 


AEC Picks Plants for 
Spent-Fuel Reprocessing 


A big unknown in atomic power 
generation is the economics of 
spent-fuel reprocessing. To grapple 
with this problem, the AEC has 
designated its Savannah River, 
S. C., plant and its Idaho Falls, 
Idaho, chemical processing plant as 
fuel reprocessing centers. 

The Idaho plant will receive all 
fuels and high and intermediate 
isotopic concentrations of U-235. 
The Savannah River plant will han- 
dle all other fuels, both from U.S. 
and foreign nuclear reactors. 
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Chemical Consumption 


Index 

Jan. Feb. 

(Final) — (Est.) 

Sod) SBrOdUCls. «2. 6 i.5.<.0.0 6.2 6.1 
ExpOsIVOS nies cis sis ose os 10.0 9.6 
PHERS eons « eaeeaes 81.6 80.1 
ate ee tei als ickstone 26.7 27.4 
AVON ee STOR. oicctdcc so sisre 11.8 11.4 
To een ae aa 4.1 4.1 
Paint & varnish......... 30.2 27.9 
Petroleum refining ...... 33.6 30.6 
1 RE ee gee 29.2 27.6 
Pulp & paper.......... 41.4 39.2 
ROIU ON co cietatcce sie owigseia-aie 23.1 20.9 
OS RS ee 6.7 6.0 
INTE Fe oss uaa Bede Sho 9.3 8.5 
TONAN es f aes coe ince 3139: 299-4 
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+] 
TABULATED Cv’s PROVE: ies Vien at uae 
Hammel-Dahl ”S” Style Split-Bodies have signifi- Valve | Competitive |) Dahl | “Y" Style Cv's* Valve 
; a ae Size | Split-Body Valve || “S” Style : Size 
cantly higher capacities than similar valves Cv's Cv's* | Throttling | On-Off 
now available... 
ul au 
Where other valves don’t quite measure up, get 1 12 13 18 20 1 
the capacity you need without a size increase! 12” 26 33 50 60 | 144” 
“ua al 
Hammel-Dahl "Y” Style Split-Bodies feature a 2 45 90 100 105 2 
completely unimpeded flow pattern and set new ag 107 135 225 244 rig 
standards for control valve Cv's... 1" 2 4 4 4” 
With valves able to handle so much more flow, ~ ns : ci se So wad 
you can scale down your entire piping installation! a unk Sh i procedure — Fluid Controls Institute Recom- 
Such savings deserve Manufacturers of Control Valves and Allied Equipment 
investigation. Write for HAMMEL-DAHL DIVISION 
Lan Oe GENERAL CONTROLS CO 
bulletin S-B 71. a3) 2 = 
WARWICK INDUSTRIAL PARK, WARWICK, RHODE ISLAND - STuarT 1-6.200 
GEN 1-18 Factory Branck Offices or representatives in principal cities — United States and abroad 
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INDUSTRY’S ENERGY DEMAND 
SET FOR SIZABLE INCREASE 


Future energy consumption 
will be geared more closely 
to the output of goods. Rea- 
son: slowdown in technolog- 
ical advances. 


Average annual growth rate of 
all end-use energy consumed by in- 
dustry is expected to accelerate to 
3.8% /yr. from 1960 to 1980, com- 
pared with 2.9°./yr. between 1949 
and 1959.* The industrial sector 
accounted for about 14,400 trillion 
Btu. in 1959, 42% of all end-use 
energy consumed. By 1980, indus- 
trial requirements will probably be 


equivalent to 31,300 trillion Btu., 
or half of total end-use energy 
needs. 

Natural gas will remain the larg- 
est single source of industrial 
energy but petroleum use is ex- 
pected to decline after 1970 with 
increasing competitive pressure 
from coal (see charts). 

By far the largest portion of the 
energy utilized by industrial firms 
is devoted to providing heat and 
steam for processing or manufac- 
turing goods and materials. How- 
ever, growth of industrial energy 
requirements (about 3° per year) 
has not kept pace with the 33% 
per year rate of advance in the out- 





Energy demand will soar with manufacturing increases 
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Natural gas will remain king of all energy sources 
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This disparity can be traced to 
technological advancements; great 
economies have been achieved in 
the utilization of energy, and a siz- 
able reduction in industrial energy 
requirements per unit of output 
has occurred. 

The extent of the dampening ef- 
fect of efficiency on the growth of 
industrial energy requirements can 
be illustrated by applying the 1947 
energy-input/goods-output ratio to 
the output of goods in 1959. Hold- 
ing efficiency thus constant would 
have resulted in industrial energy 
consumption in 1959 being 15% 
higher than the 14,400 trillion Btu. 
actually needed. 

The rate of improvement in in- 
dustrial energy efficiency has 
slowed since 1954, however, as 
gains in efficiency become more dif- 
ficult to achieve, energy demand will 
be linked more directly to industrial 
output. 


*According to a study made by Texas 
Eastern Transmission Corp. 





Refractory Oxides to 
Pace Ceramics Growth 


Traditional types of ceramics 
will continue to grow at a modest 
rate of 3-5%/yr., according to pro- 
jections recently made by Colum- 
bia-Southern Chemical Corp. Esti- 
mated 1961 sales will total $8.07 bil- 
lion, apportioned as follows: 


Million 

Dollars 
Glass 2,800 
Cement, lime & gypsum 2,000 


Whitewares: (63.3565. 5% 830 
Refractories 2.s..26.< 710 
Vitreous enameled ware 690 
Ceramic abrasives .... 580 
Structural clay products 430 
Ceramic minerals .... 200 


‘xpected to make much greater 
gains than the field in general: 
electronic ceramics, which are 
made primarily from various oxides 
such as aluminum, barium, mag- 
nesium, iron, zinc, lead, zirconium 
and certain rare earths. 
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ROR LIQUID 


The 20,000 bbl. sphere in which 
liquid ethylene is stored at —140°F 
at the Bayway Refinery of Esso 
Standard, Division of Humble Oil 
& Refining Company, Linden, New 
Jersey, has the distinction of being 
the largest double-wall sphere as 
well as the largest above-ground 








"6642 foot oy double- wall sphere "for nylane storage 














storage unit for ethylene in the U.S. 

CBal’s extensive experience in 
cryogenic storage was called upon, 
through Stone & Webster Engineer- 
ing Corporation, to design, fabricate 
and erect the sphere. This is another 
example of how CBal readily pro- 
vides the most suitable cryogenic 


all 














STH Y LENE: 


storage unit when new liquid gas 
storage requirements arise. 

May we tell you how this ex- 
perience can provide the most ad- 
vantageous liquid gas storage? 
Write for Bulletin G-50, “Cryogenic 
Storage Vessels,” containing useful 
tables and charts. 


Chicago Bridge & Iron Company 
332 South Michigan Ave., Chicago 4, Ill. 
Offices and Subsidiaries Throughout the World 








CPI News Briefs 


Processes 


Acetone, via hydrolysis of acety- 
lene, is being produced in a 1,000- 
metric-ton/yr. plant near Bucha- 
rest in Rumania. Process, 
developed at Hungary’s Vesprem 
University, starts with partial ox- 
idation of methane to yield a gas 
containing 6-8% acetylene. This 
gas stream is then contacted with 
steam between 660 and 750 F. 
over a zinc oxide catalyst. After 
resulting acetone is removed, tail 
gas contains 0.5% acetylene and 
3% methane. Capacity of the 
Rumanian plant is currently being 
doubled. 


Aluminum coatings for ferrous 
metals are deposited by three new 


techniques developed by the Na- 
tional Metallurgical Laboratory, 
Bihar, India. First process employs 
a flux of zine chloride, sodium 
chloride, pytassium chloride, alu- 
minum fluoride, cryolite and bar- 
ium chloride. Steel parts are dipped 
in the flux, which is held at 1,110 
F., then in a bath of molten alu- 
minum. 

Second process employs an aque- 
ous flux: a concentrated potassium 
chloride solution. This deposits a 
thin salt film on steel parts, which 
when dried acts as a flux for the 
molten aluminum dip. Third tech- 
nique makes use of linseed oil after 
the steel has been pickled and 
washed. It’s claimed that the oil 
film is an adequate fiux for the 
subsequent aluminum dipping op- 
eration. 








raw material. 





Brobdingnagian loaf of polyurethane “bread” 


As if straight out of “Gulliver’s Travels,” this endless loaf of polyether 
urethane foam is being turned out at the rate of 4 million lb./yr. by 
Nopco Chemical Co.’s Plastics Div., in a multimillion-dollar plant just 
brought on stream at Chattanooga, Tenn. 

Already claiming to be the world’s largest urethane foam maker, Nopco 
continues to grow. Now on the drawing boards for a Midwest site is a 
foam plant similar to the one above; while in Linden, N. J., construction 
nears completion on a unit for tolylene diisocyanate, the urethane foam’s 
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Plants 


Tenneco Chemical Co. has con- 
tracted with M. W. Kellogg Co. to 
build a 100-million-lb./yr. acety- 
lene plant, key facility at its plan- 
ned 794-acre petrochemical complex 
on the Houston ship channel. Unit 
will use a process of Societe Belge 
de L’Azote, be fed with oxygen 
from an on-site liquefaction in- 
stallation to be built by Hydro- 
carbon Research, Inc. Construction 
contracts for vinyl acetate, vinyl 
chloride, ammonia and methanol 
facilities will be awarded shortly. 
Complex is the second substan- 
tial petrochemical interest of 
Tenneco’s parent firm, Tennessee 
Gas Transmission Co. Since 1955, 
Tennessee Gas has owned 50% of 
Petro-Tex Chemical Co. 


Borden Chemical Co. plans both a 
25-million-gal/yr. methanol plant 
and a 50-million-lb./yr. vinyl ace- 
tate plant for Geismar, La., ad- 
jacent to the facilities of Borden’s 
joint (with U.S. Rubber Co.) sub- 
sidiary, Monochem Inc. The $15- 
million project is to be owned and 
operated wholly by _ Borden, 
though it will feed on Monochem’s 
80 million lb./yr. of acetylene and 
150 million Ib./yr. of vinyl chlo- 
ride monomer. Borden’s facilities 
are due on stream in mid-1962, 
coinciding with the announced 
target dates of Monochem. 


Tennessee River Pulp and Paper 
Co. has completed a $41-million 
paper plant at Counce, Tenn. In- 
stallation will manufacture heavy 
brown paper for corrugated card- 
board, from both soft and hard 
woods growing in Tennessee, Mis- 
sissippi and Alabama. 


Linde Co. has awarded Chemical 
Construction Corp. a subcontract 
to design and erect the hydrogen 
synthesis section of a multimillion- 
dollar, 21-ton/day liquid hydrogen 
unit at Fontana, Calif. The plant 
will supply West Coast rocket 
development centers with the space 
fuel under a $31-million contract 


CPI News Briefs 
continue om page 176 
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Have you analyzed your weighing operations lately? Weighing of raw materials, goods in process and finished 
products is big business. And while you've probably automated other areas, you may not realize what Fairbanks-Morse 
Electronics Weighing can do for you. @ Chances are your present weighing operation lends itself to the speed and 
efficiency of an F-M Electronic System. You will realize impressive savings in time, labor and material...money savings 
that can add substantially to your profits! @ Fairbanks, Morse knows the weighing business—we've been in it for 131 
years! We've pioneered precision weighing instruments of all types, and we are the leaders in the ever-expanding field 
of electronic weighing. To meet the need for fast, modern weighing of any liquid or solid, Fairbanks, Morse offers a 
wide range of standard electronic weighing systems plus custom-designed installations. @ The F-M Batchetron, for 
example, electronically weighs and batches a number of liquids or solids—in sequence or simultaneously—by means ot 
manual or punched card control. Other F-M Electronic systems quickly weigh trucks and railroad cars. In each of these 
cases you can readily see the obvious savings in time... and in money. ©@ If weighing plays an important part in yous 
operation, you will profit from more information about F-M electronic 

weighing systems. Please write: Electronics Division; Fairbanks, ELECTRONICS DIVISION 


Morse & Co.; 100 Electra Lane; East Station, Yonkers, New York. [s/A\/] (2[BY/A\IN] KS MO[RSIE 


A MAJOR INDUSTRIAL COMPONENT OF 
ANS AR ISIS NAN ARE = RN 


FAIRBANKS WHITNEY 
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New Chemicals 


Polyethylene 


Resin is crosslinked by vulcan- 
ization, becomes thermosetting. 

Immediately after extrusion 
onto wire or cable, a resin dubbed 
“vuleanizable polyethylene’ is 
passed through a continuous vul- 
canizer, forming reactive sites on 
the polymer to create a self-cross- 
linked, thermosetting resin. 

Polyethylene’s abrasion and 
weathering resistance, as well as 
impact and tensile strengths, are 
all retained. But dimensional sta- 
bility at elevated temperatures is 
added and stress cracking is elimi- 
nated. 

Two grades are available: (1) 
Bakelite HF DA-4203, a black vul- 
canizable polymer for flexible line 
wire and service-drop insulations; 
and (2) Bakelite HFDA-4201, 
which comes in a rainbow of col- 
ors, is designed for primary insu- 
lation on high-voltage cable to 
permit operation at considerably 
higher temperatures than previ- 
ously. 

In either case, the lighter weight 
and smaller diameter of vulcan- 
ized polyethylene insulation allows 
longer spans to be strung than 
does thermosetting vulcanized rub- 
ber. Yield strength of HF DA-4203 
is 2,400 psi.; that of HFDA-4201, 
1,300 psi. Tensile strengths are 
2,400 and 2,200 psi. respectively. 
Union Carbide Plastics Co., New 
York. 82A 











Ammonium metatungstate 





Powder’s uses range from petro- 
chemical catalysis to electroplating. 

With an anhydrous molecular 
weight of 2,958, and a formula of 
(NH,),H.W;.0,.(H.O).,. ammonium 
metatungstate isn’t exactly a 
kitchen chemical—or easy to come 
by, either. But a new process, still 
strictly guarded, is turning out 
the powder in 1- to 25-lb. develop- 
ment lots, with larger production 
hinted at. 

The white, crystalline powder 
is extremely soluble in water, 
makes solutions of up to 50% 
tungsten (by weight). Most other 
tungsten compounds dissolve in 
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Before and after adding new defoamer to waste bath 





Before... 





... and after 


All it took was 30 seconds to douse the syndet suds in Mt. Holly, NJ, 
municipal waste-treatment plant above, thanks to a defoamer laconically 
described by its manufacturer as a “solution of complex organic com- 
pounds with a hydrocarbon vehicle.” 

Dosages are low—10-30 ppm. of Ionac #1840, #1841 or #1842 kill 
most foams for an hour. Continuously fed streams of 0.5-1 ppm. keep 
foams from reforming. : 

#1840 and #1841 work above 30 F., while $1842 is effective all the 
way down to —10 F. (where it freezes). Price range is 25-40¢/lb., con- 
siderably above most defoamers. But since tests indicate that the new 
defoamers are three to ten times more effective than the others, net cost 
per dose is well below competitors.—Ionac Chemical Co., a division of 
Pfaudler Permutit Inc., Birmingham, N. J. 82C 
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Mutual Sodium Bichromate 
meets rigid purity requirements 


in 4 catalysts 
! 


The effectiveness of a catalytic process can be destroyed by 

trace impurities. Leading catalyst manufacturer, Catalysts and 
Chemicals Inc., of Louisville, stresses continuous quality control 
to guard against minute contamination. They use Mutual® Sodium 
Bichromate in their chrome-based catalysts because they know 
this chrome compound consistently meets highest purity standards. 











Like reagent chemicals and fine pharmaceuticals, all packages 

of Mutual chromium chemicals bear a quality control number. This 
is your assurance that Mutual products shipped to you have met our 
purity specifications which have helped to set industry standards. 





Available in Technical or Reagent Grades, granular or solution. Write 
for Solvay’s new, 80-page technical bulletin, “Chromium Chemicals,” 
featuring properties and uses of the extensive Mutual line. 


llied 
re SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N, Y. 
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NEW CHEMICALS . . . 


water to less than 5%, hence must 
typically be dissolved in caustic. 
Potential applications range 
from catalysts to electroplating 
baths. For instance, ammonium 
metatungstate may be used to pre- 
pare a tungsten reforming catalyst 
that can convert low-quality hy- 
drocarbons, boiling in the gasoline 
range, into high-quality motor 
fuels with good antiknock char- 
acteristics. And it has potential 
for a variety of other catalytic 
reactions include hydroxylation, 
hydrogenation, polymerization. 
Though “consideration” will be 
given to “inquiries for other re- 
quirements,” the new product is 
currently being sold in one grade 
only: 85% tungstic oxide min- 
imum, 0.02% insoluble matter in 
hot water maximum. Its price 
ranges from $2.45 to $9/lb.—Syl- 
vania Electric Products Inc.’s 
Chemical and Metallurgical Div., 
New York. 82B 





Clear polycarbonate 


New grade is lens-clear, but has 
same properties as other grades. 


Born just four years ago, and 
going into commercial production 
—and direct competition with the 
metals—last fall, polycarbonates 
are still pouring out of the labora- 
tory (Chem. Eng., Oct. 31, 1960, 
p. 68). Latest is a nearly water- 
clear, lens-grade resin. 

Called Lexan 102, the thermo- 
plastic has the same physical, elec- 
trical and chemical properties of 
the previously opaque or translu- 
cent Lexan grades. Its clarity re- 
sults from additives that both mask 
the natural, light amber color of 
the polymer and also prevent its 
darkening during molding. 

Glasses, safety goggles, inspec- 
tion ports, tubing, skin packaging 
and a host of other applications 
in the construction and consumer 
fields are foreseen. Price is $1.30/ 
lb. in truckload lots (same as the 
current price of the other Lexans 
—down from $2.50/lb. in 1957). 

As a substitute for glass, the 
lens-clear Lexan 102 can be cold- 
worked by such techniques as 
hammer forging, die bending, 
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stamping, etc. Its brittle tempera- 
ture is —135 C. 

Coatings can be painted, dipped, 
sprayed or brushed; have a com- 
pressive modulus of 250,000 psi., 
a flexural modulus of 375,000 psi. 
Stable in aliphatic hydrocarbons, 
aqueous and brine solutions, the 
resin will dissolve in chlorinated 
aliphatic and aromatic hydrocar- 
bons—leading to the use of the 
latter two as solvent cements.— 
General Electric Co., Pittsfield, 
Mass. 84A 





Butyl latex 


Emulsion gets butyl into tire 
cord, coatings and adhesives. 


Butyl rubber is now commer- 
cially available for the first time 
in latex form. Chemically stable, 
it can be compounded with pig- 
ments, fillers, thickeners and 
tackifiers, and has shown itself 
compatible with a variety of resin 
and elastomer emulsions. 

The 55%-solids material is par- 
ticularly suited for cord dipping 
in butyl tire manufacture. Vul- 
canized with sulfur, zinc oxide 
or other accelerators, the rubber’s 
low permeability to moisture and 
other vapors and gases suggests 
its utility as a food wrapper. 
Other potential applications in- 
clude textile dips and coatings, ad- 
hesives, emulsion paints, roof and 
leather coatings. 

Available in insulated 8,000- 
and 10,000-gal. tank cars as well 
as 55-gal. lined steel drums, the 
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white emulsion has an average 
particle size of 0.5 microns, a 
density of 8.1 lb./gal. No details 
have been disclosed on how it’s 
made.—Enjay Chemical Co., New 
York. 84B 





Polybutadiene 


Protective films can be sprayed 
10 mils thick onto beverage cans. 


Though Budium polybutadiene 
first came out of the laboratory in 
1954, it’s never been available in 
more than tiny trial lots (from a 
pilot plant in Parlin, N. J.). Now, 
however, as Du Pont’s giant $2.5- 
million, 10-million-lb./yr. Budium 
plant nears completion at Fort 
Madison, Iowa, the evidence pin- 
points activity in polybutadiene 
film as a protective coating for 
beer, other carbonated and non- 
carbonated beverage and _ food 
cans. 

Supplied as a 50% _ solution, 
Budium is designed to be sprayed, 
rolled or brushed onto tinplate, 
aluminum—and even onto other, 
less corrosion-resistant resins 
than itself. Said to be a cheaper 
coating than others now in use, it 
bakes to a highly glossed, ceramic- 
like finish that protects both inside 
and outside of most commonly used 
containers. Exception: if interior 
exposure to sulfur-bearing foods 
is involved, then the coating must 
be applied to dichromate-treated 
tinplate. 

As for toxicity, the resin has 
been granted the Food and Drug 
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KEMP HIGH-PRESSURE 
DESICCANT DRYERS 


assure specifiat peyoumauce 2 wage! 


Engineering 


Designed to dry air and gases under 
pressure (ranging from 1000 to 6000 
psig) to dew points of -160° F, the 
Kemp High-Pressure Dryer is con- 
structed for simplicity of operation : 
and long life. It offers the advantages 

of: convenient location of instruments 
. .. no adjustment required from zero 
to 100% of rated capacity... contami- 
nation eliminated without purging... 
uniform and complete reactivation by 
electric heaters located for high effi- 
ciency and durability . . . welded steel 
seamless towers hydrostatically tested 
at 50% above design pressure. 


4 Experience 


Supplying dry air, helium or other 
gases for pressurizing rocket fuel sys- 
tems, conveying rocket fuel, operating 
servo-mechanisms, wind tunnels and 
instruments, the Kemp High-Pressure 
Dryer has proved itself at many launch- 
ing stations as well as research and in- 
dustrial plants. This unit’s reliability of 
performance under all circumstances 
reflects Kemp’s solid background in 
these specialized applications. 

For full details on Kemp High- 
Pressure Desiccant Dryers or any other 
Kemp Dryers, write for Bulletins D-108 
and D-109 ... or call your Kemp 
Man listed in the Yellow Pages and 
the Chemical Engineering Catalog. 








It always pays 
to come to 


KM 


THE C. M. KEMP MANUFACTURING COMPANY 


EF 
@) BALTIMORE 405 E. Oliver Street © Baltimore 2, Maryland 
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NEW CHEMICALS . 


Administration’s Extension Class 
approval for interior can linings. 
No difficulties are foreseen in ob- 
taining the presently petitioned 
blanket approval.—E. I. du Pont 
de Nemours & Co., Wilmington, 
Del. 84C 





Coating 
Copolymer of polyester isocyanate 
has abrasion, corrosion resistance. 


Identified as a polyester iso- 
cyanate copolymer, Curamene is 
a coating for surfaces subjected to 
highly abrasive service (i.e., con- 
veyor buckets, hopper car in- 
teriors, ore grabs, coal chutes, 
etc.). 

Supplied in two components, 
Curamene is mixed in a 1-to-1 
ratio of base to curing agent. Pot 
life is a minimum 6 hr. Coating 
can be applied at a wide range of 
temperatures, is unaffected by 
humidity while curing, has a flash 
point above 100 F. It air-dries to 
the touch in 2 hr., can be recoated 
in 4 hr., reaches full cure in 5 
days. 

Normally, one full coat is all 
that’s needed. But where “extreme 
abrasion” is anticipated, or where 
liquid immersion is inevitable “for 
any length of time,” manufacturer 
suggests additional coats. — The 
Farboil Co., Baltimore, Md. 86A 





Lubricant 


Film works from —300 to 1,200 F., 
is unaffected by liquid oxygen. 


Described only as an inorganic- 
bonded, dry-film lubricant, Moly- 
kote X-15 is insensitive to liquid 
oxygen, unaffected by up to 5 x 
10° roentgens of gamma radiation, 
retains its lubricating properties 
under vacuums of 10° mm. of Hg. 

A licensing agreement with the 
inventors of the film prevents its 
manufacturers from commenting 
on its chemistry. It’s made to 
order in the laboratory, in small 
specialty-item batches; hence, the 
bulk of its cost derives from lab- 
oratory setup, not the lubricant’s 
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raw materials. Price currently 
ranges from $4.20 to $14 for a 
12-0z. jar (depending on the num- 
ber of jars ordered), $1.80-$6 for 
a 14-oz. jar. 

Molykote X-15 can be brushed 
or sprayed on, air-dries to a tough, 
slick, resilient coating in an hour 
at ambient temperature. However, 
wear life is increased by air-dry- 
ing for 30 min., followed by baking 
at 180 F. for another hour. Sand- 
blasting or liquid honing of the 
surface will also increase the 
coating’s wear life. 

Sample tests run on the lubri- 
cant include operation for 50 hr. 
on a thrust ball-bearing at 840 F.; 
on a ball-bearing immersed in liq- 
uid oxygen for 1 hr. at 3,600 rpm., 
followed by 350 F. operation at 
10,000 rpm.; on a part operated 
at 10° mm. of Hg and 400 F., then 
at 10° mm. Hg and 1,000 F.—The 
Alpha-Molykote Corp., Stamford, 
Conn. 86B 





Phenolic resin 


Phenol yields self-plasticized, 
permanently flexible phenolics. 


Overcoming the extreme brittle- 
ness of most common phenolic 
resins, Flexiphen 160 is billed by 
Koppers Co. as a “new phenol” 
that permits internally plasticized, 
permanently flexible plastics. An- 
nouncement of the resin followed 
Koppers’ signing of a licensing 
agreement with General Electric 
Co. 

In Flexiphen 160, the normally 
brittle cure of a phenolic is elimi- 
nated by replacing some of the 
single-carbon methylene linkages 
between phenolic groups’ with 
longer hydrocarbon chains. Re- 
sult is a less rigid intermolecular 
bond, thus allowing the resin’s 
molecules to flex and move, with- 
out losing the other desirable 
properties of conventional phe- 
nolics. 

Besides the increased resiliency 
and flexibility, improved preheat- 
ability reduces premature gelation 
or burning loss. Lower specific 
gravity gives about 5% more parts 
per pound of molding compound, 
while a flexural strength nearly 


30% higher than that of conven- 
tional phenolics reduces the waste 
from chipping and cracking. 
Chief market for Flexiphen 160 
is in molding compounds, though 
other appplications lately usurped 
from the phenolics by thermoplas- 
tics may be challenged.—Koppers 
Co., Inc., Pittsburgh. 86C 





Briefs 


Two glycol ethers—propylene gly- 
col methyl ether (Ucar LM) and 
dipropylene glycol methyl ether 
(Ucar 2LM)—are attractive as 
solvents, humectants, and food and 
cosmetic preservatives. Properties 
include the excellent coupling and 
solvent characteristics of glycol 
ethers, and the known low toxi- 
cological features of propylene 
glycol.—Union Carbide Chemicals 
Co., New York. 86D 


Semiconductive polyethylene is 
available in three formulations: 
Bakelite DF DA-0520, most conduc- 
tive of the three (less than 1.5 
ohm-cm. volume resistivity), de- 
signed for internal jacketing on 
power and communication cables; 
Bakelite DFDC-5275 (resistivity 
less than 10 ohm-em.) for external 
covering; and Bakelite DHDA- 
7800 (less than 50 ohm-cm.), also 
for outer covers.—Union Carbide 
Plastics Co., New York. 86E 


Translucent magnesium oxide 
won’t melt until 2,800 C., comes 
within 2% of “the maximum den- 
sity possible,” has a strength of 
45,000 psi. (compared to Mg0O’s 
usual strength of 24,000 psi.). 
High purity is the key, making it 
valuable as a refractory ceramic 
for such super-high-temperature 
applications as the heat exchange 
medium in wind-tunnel pebble-bed 
heaters. — Minneapolis-Honeywell 
Regulator Co., Philadelphia. 86F 





For more. information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (Page 203) 
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HONEYWELL 


RECORD 2 TO 24 POINTS with ten-in-one ‘‘quick-change”’ instrument 


With the new Universal Multipoint ElectroniK 15 
Recorder on the job, you'll be able to change the 
number of recording points from 2 to 3, 4, 6, 8, 
10, 12, 16, 20, or 24 in a matter of seconds. With 
this ‘‘quick-change”’ feature built into it, the new 
Universal can do the job of 10 recorders! 


Conversion is as easy as this—remove thumb nut 
and slip off old print wheel and indicator dial, 
slip on new wheel and dial, replace nut, plug in 
number of points desired and you’re ready to go! 


If the monitoring jobs in your laboratory, indus- 
trial shop, or industrial process require frequent 
changes in the number of records required, you'll 
want to get the complete story on the new Univer- 
sal Multipoint ElectroniK 15 Recorder. 


Contact your nearby Honeywell field engineer for 
full details. Minneapolis-Honeywell, Wayne and 
Windrim Aves., Phila. 44, Pa. In Canada, Honey- 
well Controls, Ltd., Toronto 17, Ontario. 


Honeywell 
Fiat we Coutiol 


Ince 1686 


HONEYWELL INTERNATIONAL Sales and Service offices in principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan 
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New Equipment 











Pump (left) can be pulled out for inspection or repair without disturbing pipe connections or motor mount. 


GENERAL PURPOSE PUMP HAS STANDARD DIMENSIONS 


New line strives for maxi- 
mum interchangeability of 
parts and units. Users could 
benefit from decreased in- 
stallation and upkeep costs. 


Like Hamlet’s “a consummation 
devoutly to be wished,” pump stand- 
ardization is desired by many users 
in the chemical process industries. 
Now, a general purpose pump with 
standardized dimensions is avail- 
able from Goulds Pumps, Inc. 

Covering a capacity range from 
5 to 775 gpm. at head pressures to 
300 ft., the line, designated 3195, 
includes 11 pumps designed with 
maximum _interchangeability of 
parts and units. 

Connections Simplified — Stand- 
ard dimensions simplify mounting 
and piping connections. All units 
in the line are 23 in. long, measure 
4 in. from end of suction flange to 
centerline of discharge, have the 
same size couplings, bolt spacing 
and sizes for the base, and the same 
spacer coupling length. 

In introducing this line of pumps, 
Goulds emphasizes that it has no 
intent to usurp the right to broad 
concepts held by any group of users 
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or pump manufacturers who may 
be considering pump standardiza- 
tion. (At least one group—the Me- 
chanical Technical Committee of 
the Manufacturing Chemists Assn. 
—will probably announce pump 
standards this year.) 

Advantages of Standardization— 
Benefits that accrue to the pump 
user through the use of standard 
pumps include: 

e Savings in engineering draw- 
ing time for piping and founda- 
tions. 

¢ Reduction in the number of 
spare pumps and parts that must 
be carried in inventory. 

e Savings in installation costs, 
from standard foundations and pip- 
ing geometry. 

In addition to the advantages of 
standardization, which would be 
true of any similar line of equip- 
ment, the 3195 pump has additional 
advantages relating to the pump 
itself : 

¢ Disassembly to inspect or re- 
place pump internals is done with- 
out disturbing either suction or 
discharge pipe connections, requires 
only one maintenance craft. Only 
one gasketed joint is disturbed. 

eImpeller running clearances 
are made externally, without the 


need for disassembling the pump or 
using shims. 

e Bearing housing, adaptor and 
stuffing box cover are aligned with 
dowel pins, thus eliminating ma- 
chine tolerances on these parts. 

e Impellers are fully open, pro- 
viding for heavy slurry and large 
solids-handling capacity without 
creating high axial thrust loads. 
Vanes on the back prevent solids 
from clogging behind impeller and 
minimize pressure on the stuffing 
box. 

Pump Flexibility—Sizes of vari- 
ous parts of the pump line are held 
to a reasonable minimum com- 
patible with service required. Im- 
pellers of 6, 8 and 11 in. cover the 
range. There are three bearing 
frames to which any of the pump 
ends may be mounted, containing 
either a 14, 1? or 23-in. shaft. 

Stuffing boxes are designed for 
either packed stuffing or mechanical 
seals. Pump is rated for —350 to 
+500 F.; for temperatures above 
+350 F., water cooling is recom- 
mended. The stuffing-box jacket 
may also be supplied with steam or 
a heat-transfer medium when the 
pump is used to move high melting- 
point or high-viscosity liquids. 

Standard pumps in the line are 
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Packings of scheation and TEFLON TFE i in 
oil-heater valves saved $30 per year per valve 


The gate valves on the feed lines of this oil heater handle boiler 
fuel oil at 200 psi and 130°F. to 224°F. They are packed with 
asbestos impregnated with a Du Pont TEFLON TFE-fluorocarbon 
resin, During seven years of service these packings have never 
leaked . . . never needed retightening or replacement. The im- 
pregnation of TEFLON forms a mechanical bond and cannot 
squeeze out, unlike other additives thatleave a dry, abrasive base. 

The switch to packings made with TEFLON has saved $20 per 
year in retightening and repacking costs for the two valves, 
and about $40 per year in product losses formerly caused by 
leaking valves, 

Under more severe service conditions, such as are often 
encountered in the chemical industry, there are additional 
decisive reasons for using TEFLON TFE resins. These all-pur- 
pose packing materials are inert to virtually all chemicals and 


QU PONT TEFLON 


FLUOROCARBON RESINS 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 
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solvents, over a temperature range from —450°F. to 500°F. 
Their low-friction characteristics minimize torque requirements 
and reduce wear on cylinders and shafts. 


These facts have been put to the hard test of dollars-and- 
cents cost accounting in many hundreds of applications. In ad- 
dition to reduced costs of packing maintenance and replace- 
ment, the use of TEFLON permits standardization, cuts down 
inventories of many different types of packing. Consult your 
supplier about the many constructions available in packings 
made with TEFLON, and write for new booklets: ‘‘Packings for 
Valves and Pumps”, and “Designing with TEFLON’’. Address: 
E. I. du Pont de Nemours & Co. (Inc.), Dept. CE-724, Room 
2507T, Nemours Building, Wilmington 98, Delaware. 

InCanada: DuPont ofCanada Limited, P.O. Box 660, Montreal, 
Quebec. 


Terton is Du Pont’s registered trademark for its family 
of fluorocarbon resins, including TFE (tetrafluoroethylene) 
resins and FEP (fluorinated ethylene propylene) resins. 
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NEW EQUIPMENT... 


built of ductile iron, stainless steel 
or a special Gould alloy. The 3195 
can be made of any machinable 
alloy that service conditions may 
require.—Goulds Pumps, Inc., Sen- 
eca Falls, N. Y. 88A 











Electrostatic precipitator 


Self-contained unit is designed 
for service in inaccessible areas. 


Designed for use with air-han- 
dling units, a high-velocity elec- 
trostatic precipitator may be used 
in inaccessible locations, mounted 
on either floor or ceiling. It 
cleans itself automatically on a 
preset schedule, has no cross mem- 
bers to interrupt flow of water 
from top to bottom during the 
washing cycle. 

Available in sizes ranging from 
1,000 to 25,000 cfm., the unit has 
insulators outside the air stream, 
where they remain clean. Effi- 
ciency may be as high as 95% on 
normal atmospheric dust.—Amer- 
ican Air Filter Co., Inc., Louisville, 
Ky. 90A 








Centrifugal pump 


Liberal packing areas and heavy 
construction are features. 


An end-suction centrifugal 
pump, designed as part of a new 
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line for the chemical and process 
industries, can handle oil, con- 
densate, butane, gasoline, liquors, 
chemicals and other liquids either 
clear or carrying suspensions. 

The pump features liberal pack- 
ing areas and heavy mechanical 
construction, comes in 28 sizes 
ranging from 1 to 5 in. in a 
variety of materials. Series 350 
pumps embody stainless _ steels 
and other corrosion-resistant ma- 
terials. Cast iron alloys and 
bronzes go into the Series 300 
pumps designated for general 
process service. 

Operating range is from sub- 
zero to 350 F., at pressures to 250 
psi. Three discharge positions— 
upward, top horizontal and _ bot- 


tom  horizontal—are available. 
Open-face impellers may be ad- 
justed for wear, use an integral 
back ring to reduce stuffing-box 
pressure.—C. H. Wheeler Mfg. 
Co., Philadelphia. 90B 





Portable gas scrubber 


Packaged unit designed for pilot 
plant and laboratory operations. 


Particularly suited to pilot plant 
operations because of its port- 
ability, a packaged gas scrubber 
virtually eliminates moisture car- 
ryover into the clean gas, accord- 
ing to the manufacturer. The unit 
combines an ejector-venturi gas 

















Big pipeline is going to have a giant ball (valve) 


Said to be the largest in the world, this giant ball valve will be used for 
emergency shutoff on a 42-in. pipeline that carries oil from storage on 
shore to an offshore loading platform. The hydraulic operator opens and 
closes the valve in 30 seconds. Rated for 720 psi., the unit is lighter and 
smaller than conventional gate and plug valves for the same size pipeline. 
Cameron Iron Works, Inc., Houston, Tex. 


90C 
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ENGINEERED 
TEFLON’ 
PRODUCTS 


Exclusive Garlock manufacturing technique cre- 
ates unique properties in Teflon-impregnated 
LATTICE BRAID Packings. The use of pre- 
sintered Teflon powder gives new, low cost Garlock 
5875 LATTICE BRAID} Packing greater stability under 
temperature changes and outstanding resistance to glazing. 
The pre-sintered Teflon powder on the white asbestos 
yarn does not absorb water; hence, there is no ‘“‘wicking”’ 
action, and minimum axial swell. The ground particles 
of Teflon form millions of bearing points on the packing 
surface .. . effectively reduce friction and wear... once 
installed, retightening or adjustments are rarely, if ever, 
necessary. Garlock 5875 LATTICE BRAID Packing 
contains over 30% Teflon by actual weight—-affords 
excellent resistance to moderately destructive and cor- 
rosive acids and caustics from —90°F to +500°F. 

Costs no more than regular packing. Garlock 5875 LA'T- 
TICE BRAID Packing sells for almost 40% less than 
other Teflon packings in use today. At this price, you 
can enjoy all the new features of 5875 plus the advan- 


Apply Garlock 5875 Teflon-impregnated LATTICE BRAID 
Packings ** to centrifugal and rotary pump shafts, valve 
stems and expansion joints, and reciprocating rods, rams, and 
plungers ...a premium packing at regular packing prices. 







tages of LATTICE BRAID construction: 
completely integrated structure for greater 
strength, longer life, more flexibility and lower 
maintenance cost. No single outer braid or cover to 
wear through. Garlock 5875 LATTICE BRAID holds to- 
gether without disintegrating, wears far beyond ordinary 
packings. 


Enjoy fast delivery from warehouse stock. Garlock 5875 
Packing is immediately available in sizes from lK” 
through 1” in either spool or reel form to meet your 
specific needs. Call your local Garlock representative at 
the nearest of the 26 Garlock sales offices and warehouses 
throughout the U. S. and Canada. Or, write for Catalog 
AD-185, Garlock Inec., Palmyra, New York. 


Canadian Div.: Garlock of Canada Ltd, Plastics Div.: United 
States Gasket Company. Order from the complete line of 
quality Garlock products . . . Packings, Gaskets, Seals, 
Molded and Extruded Rubber, Plastic Stock and Parts. 


“DuPont Trademark for TFE Fluorocarbon Resin Registered Trademark 


GA RLO CH 
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NEW EQUIPMENT. . . 


scrubber with an inertial-impact 
separator to reduce liquid entrain- 
ment to 0.00002 gal./100 cfm. 

In operation, a liquid is pumped 
from a storage tank and sprayed 
into the scrubber chamber where 
it creates a draft that draws fumes 
into the chamber and diffuser. 
Intimately mixed, water and gas 
pass to the separator where non- 
condensable gases are separated 
and discharged to the atmosphere. 
Water is recirculated. 

Storage facilities are provided 
for up to 150 #41. of water or other 
scrubbing liquid. Scrubber is 
available in cast iron, steel, stone- 
ware, Haveg and PVC.—Schutte 
and Koerting Co., Cornwells 
Heights, Pa. 90D 








Flexible transformer 


Unit may be used for a.c. voltage, 
or as current transformer. 


What might be called a “do-it- 
yourself” transformer consists of 
a primary coil encased in plastic. 
Secondary windings are applied as 
desired by merely threading the 
secondary wire through the cen- 
ter opening. . 

When the transformer is used 
as a source of a.c. voltage, each 
turn of the hand-wound secondary 
supplies 0.75 v. at 120-v. input. 
When used as a current trans- 
former, the packaged winding be- 
comes the secondary winding and 
a current-carrying conductor pass- 
ing through the center opening 
serves as the primary. 

For intermittent duty, maximum 
ratings are: primary current, 
1,600 amp.; secondary current, 10 
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amp. Unit is particularly suitable 
for applications where high am- 
perage at low voltage is required, 
and to supply corrective volt-am- 
peres needed to either decrease or 
boost line voltage to a desired 
level.—The Superior Electric Co., 
Bristol, Conn. 92A 
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Multipurpose pyrometer 


Versatile instrument measures wide 
range of temperatures, voltages. 


Temperatures from 32 to 2,500 
F. can be measured with this 
triple-scaled pyrometer by using 
various base-metal thermocouples. 
Direct reading of temperatures is 
possible by using a chromel-alumel 
thermocouple. Conversion tables 
are included for chromel-alumel, 
iron-constantan and copper-con- 
stantan thermocouples. 

Priced at approximately $26, 
the instrument includes a 0-50 
millivolt scale for special appli- 
cations.—Edmund_ Scientific Co., 
Barrington, N. J. 92B 





Ribbon mixer 
Unit is designed for small batch 
production or laboratory use. 


Called the Gyro-Ribbon Mixer, 
this machine blends most dry, pow- 
dered or granular materials as 
well as semiliquids. Hemispherical 
design permits close tolerances 
between rotor ribbons and the 
chamber walls to achieve fast and 
thorough mixing. 

Contour also speeds up cleaning, 
as there are no projections to 
trap material from a previous 
batch. Said to use less floor space 


than conventional units of similar 
capacity, the mixer may be 
mounted on castors to make it 
portable. 

Size range is 33 to 142 gal., in 
carbon or stainless steel, with or 
without vacuum chamber and/or 
steam jackets. Operating speeds 
are fixed or variable; small mod- 
els may be either motor- or hand- 
driven.—Machinery & Equipment 
Div., Superweld Corp., No. Holly- 
wood, Calif. 92C 








Flooded-bed scrubber 


Two packed beds remove toxic and 
corrosive fumes and light dusts. 


Two packed beds, each flooded 
with scrubbing liquids, sustain 
intimate contact between the con- 
taminated gas and the scrubbing 
medium, increase efficiency of a 
new flooded-bed scrubber to more 
than 90%. Unit removes toxic and 
corrosive fumes such as NO, NO., 
hydrochloric, nitric and sulphuric 
acid vapors. 

In operation, gas passes into a 
lower plenum where velocity is re- 
duced and large solids drop out. 


New Equipment 
continued on page 188 
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REAL ECONOMY IN PROCESS PIPING IS A MATTER OF 
SPECIFICATIONS—AND SPEEDLINE FITTINGS! 


Make the most of both. First, be sure to check ASA B31.3 for up-to-date 
pressure-temperature data on critical process applications. This most recent 
issue of the Code for Pressure Piping certifies the use of light-wall pipe and 


fittings to a degree not recognized by outdated specifications. 


Next, consider the installation advantages of Speed- 
line’s improved fittings design to capitalize on light- 
wall piping savings. Note Speedline’s “tangential 
feature” ...the extra length of straight on every 
end of every Speedline Fitting. This extra clearance 


eliminates alignment problems and speeds welding 





. .. permits joints to be readily butt-welded, flanged, 
SPECIFY LIGHT-WALL PIPE or socket-welded. You choose the most practical, 
and get up to 50% more pipe = a 

for your dollar cost-saving joining method for your application— 


and one fitting can be used all ways when you specify Speedline Fittings. 





Compute total savings in terms of initial costs 
and ultimate installed costs. Light-wall pipe and 
fittings, of course, cost less to begin with because 
they use less metal. Speedline versatility, how- 


ever, adds extra savings in installation time and 





labor costs that further reduce final installed costs. 


SPECIFY SPEEDLINE FITTINGS 
— F and reduce installed piping costs 
Piping standards have changed. It will pay you to — to a minimum 


be up-to-date with light-wall specifications that call for Speedline Fittings. Get 
details from your nearby Speedline Distributor today. He’s listed on page 1494 of 


Chemical Engineering Catalog. 





SZ 3 CORROSION-RESISTANT FITTINGS 
fb Ee CH STAINLESS STEEL ¢ ALUMINUM @ NICKEL 


OTHER ALLOYS ON APPLICATION 300R 





A PRODUCT OF HORACE T. POTTS COMPANY * 500 E. ERIE AVENUE, PHILADELPHIA 34, PA. 
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Our organization has more than 70 years’ experience in 
the oil business. We are one of the largest petroleum 
organizations in America. 


We believe the experienced American Oil representative 
who calls on you, plus the products and facilities which 
he has at his disposal, are reasons why you will like to 
do business with us. 





Your American Oil representative receives special 
training for his job at our Sales Engineering School. He is given 
concentrated basic instruction in all phases of petroleum product 

S quality and application. According toa planned schedule, he returns 
a 


for an advanced course and then 







again for post-graduate work. 


In our Marketing Technical 
Service Department are 
specialists who are recog- 
nized authorities in their 
fields. These senior consult- 
ants may be called in to 
work with you on any 

specialized problem. 


;, More than1,000 research scientists 
and technicians are at work in our research laboratories developing 
new products and finding ways to improve present products. Their 
mission: To help your American Oil representative help you lower 
your maintenance costs and stretch your maintenance dollars. 


Twelve American Oil 

refineries give flexi- 

bs a bility to the pro- 
duction of petro- 
leum products for 
industry. They help 
make it possible 
to assure prompt 
delivery. Upwards of 
2,875 miles of prod- 
uct pipelines augment 
delivery facilities. 


COMPAN 


American Oil representatives operate from 74 District Offices. 
Thirteen Regional Offices strategically located throughout the country 
ts lend support to District Offices. The products 

— you need for your plant or fleet are available 

from more than 4,100 warehouses and distribution 
points. An American Oil Company representa- 
tive—and American Oil products—are only a 
telephone call from your 
office. We invite you 
to make that phone call. 
Or write American Oil 
Company, 910 South 
Michigan Avenue, 
Chicago 80, Illinois. 






AMERICAN 
|| 4 


AMERICAN OIL COMPANY 















Please don’t feed the “TUBE EATERS” 


Don’t let unnecessary pitting, cracking or erosion chew up tubes before their 
time. Don’t let any type of corrosion, scale or biofouling hamper your heat ex- 
change efficiency without checking these four factors: 

@ Is the tube alloy right? Will a vital difference in corrosion resistance result from 
a minor alloy change—or is an entirely different alloy called for? # How much will 
performance be improved by Duplex bi-metallic tubes which provide the best 
metal or alloy for each heat transfer medium. @ Will a change to thickened-end or 
thickened-center tubes give needed extra resistance where attack is most severe? 
@ What actual data on similar exchanger operations are available? 

We at Bridgeport can help you. Our condenser tube experience dates back to 
1900 but our files are completely up-to-date on tube problems reflecting the high 
pressures, temperatures and velocities of modern operations. Write Bridgeport 
Brass Company, Bridgeport 2, Connecticut. 
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Bridgeport condenser and heat exchanger 
tubes in over 50 metals and alloys: 


INHIBITED ADMIRALTY 
INHIBITED ALUMINUM BRASS 
INHIBITED MUNTZ METAL 
70-30 CUPRO NICKEL 
90-10 CUPRO NICKEL 
DEOXIDIZED ARSENICAL COPPER 
INHIBITED ALUMINUM BRONZE 
RED BRASS 
ALLOY 77 MERCURY BRASS 


...plus DUPLEX TUBES...in combina- 
tions of the above alloys, with carbon or 
stainless steel, aluminum, Monel,® 
nickel...or other metals. 













Heart of your automatic control system... 


the BAILEY COMPUTING RELAY 


iin” aie ae 
: Performs these 

- COMPUTER FUNCTIONS i 

}| ® MULTIPLIES « DIVIDES ' 

|| © REVERSES ¢ SUBTRACTS rf 

|| © AVERAGES  TOTALIZES i 

uy pneumatic inputs 1 | 

4 1 | 
1 


cin 





| 
j 
| 
! 
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Gives these 
CONTROL ACTIONS | 


¢ PROPORTIONAL bi 
_  @ PROPORTIONAL plus RESET 
, © PROPORTIONAL plus RATE 


¢ PROPORTIONAL plus RATE 
plus RESET 


e FLOATING (reset only) 











"INPUT ‘INPUT 






































Here’s quick, accurate, off-the-shelf help that can simplify auto- OUTPUT | $ 4 
matic control-system design . . . provide almost any needed con- ae ra ©] SPRING 
trol and computing functions from multiple pneumatic input ie PARA Kg ir 
signals, flexibly and efficiently. —S 

The Bailey Type AR80 Computing Relay is designed to receive | pee 
pneumatic signals from transmitters, controllers and/or relays, u ae 
and to produce an output signal which is determined by the Ma Z Lye: 






computing and/or control functions provided in its system. It SPRING 


can be used singly to perform the functions indicated, or with Multiple loading bellows gives wide flexibility 
dditi 1 : f lex f ti By adjusting spring tensions and loading 
additional units, for more complex functions. appeapriate bellows, Bailey Computing Re- 


It can also be supplied with provision for remote adjustment !@y provides variety of functions, including: 
compensating flow from pressure or tempera- 


of proportional band. This is accomplished either with linkage ture; multiplying or dividing one signal by 


drive between receiver bellows and proportional band adjustment nother; variable ratio adjustment for a 
di sala il ti ith duit it li different controller; adjustment of propor- 
o give linear action, or with cam drive to permit nonlinear as tional band from remote manual or automatic 


well as linear computations. Nozzle-vane mechanism is sensitive source; introduction of nonlinear correction 

: ; : . ° factor from a process stream analyzer; com- 
but sturdy—response is fast but low in air consumption. Signal paiiailand: oF level wenbubeusont thous ageulll: 
ranges are standard 3-15 and 3-27 psig. Write for full specifications. gravity or temperature. 


CP-163-1 












Chemical and petroleum division 


BAILEY METER COMPANY 


1054 IVANHOE ROAD ¢ CLEVELAND 10, OHIO 







In Canada—Bailey Meter Company Limited, Montreal 
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SOLID FOUNDATION FOR PROGRESS 


Engineering Research is the backbone of Elliott developments 
in centrifugal compressor design. Persistently exploring new 
paths to broader application flexibility, better operating effici- 
ency, increased reliability, Elliott compressor research engi- oy 
neers study aerodynamic, thermodynamic, mechanical, metal- 
lurgical and related subjects to improve and perfect the 
performance of Elliott compressors. ELLIOTT COMPANY 
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This is one of 

the Elliott machines now in service 
into which has been incorporated 

tal basic k dge already gained 
through the use of the above facility. 





GENERAL OFFICES: 


JEANNETTE, PA. 
fi ’ 
nF cae [o PLANTS AT: 


Jeannette and Ridgway, Pa.; 
Springfield, Ohio 

TURBINES ¢ GENERATORS ¢ MOTORS « COMPRESSORS « 
TURBOCHARGERS ¢ EJVECTORS « STRAINERS ¢ TUBE CLEANERS 


ELLIOTT COMPANY 
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TOMORROW'S 
COMPRESSOR 


IS BEING 
DEVELOPED 


HERE This is a part of the Elliott compress 
development facility—a highly-sophisticated prov; 
ing ground for new ideas. 

With the research equipment pictured here, new 
compressor wheel designs, new diffuser and return 
channel patterns, new inlet and discharge geometyy, 
can be evaluated. A multiplicity of temperature and 
pressure probes report conditions at test stations 
from inlet to discharge. Compressor components 
under study can be operated as an open air system’ 
or as a closed loop. 

The knowledge gained with this and other unique, 
research facilities will assure continued advances 
in the design and application of Elliott compressors 
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FIBERCAST 


“Youngstown 
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PROTECTION ... THAT 
REALLY WORKS! 


If you’ve ever had a pipe dete- 
riorate, you know how serious 
it can be. Fibercast stands up 
where others simply won't do. 
Produced under a carefully con- 
trolled manufacturing process, 
its solid centrifugally cast walls 
provide positive protection 
against high temperatures in cor- 
Josive environments. 








FIBERCAST'’ epoxy pipe safely handles 
= corrosive solutions to 300° temperatures 


Rugged pipe carries 94% of known corrosive 
solutions. Available now in sizes from 2" to 8" 


Heat and corrosion failures cost 
money. That’s why it’s important to 
consider the maximum protection you 
get with Fibercast epoxy pipe. Pro- 
tection against premature fouling, 
generally attributed to operating tem- 
peratures and corrosive solutions. Pro- 
tection against intermittent replace- 
ments, downtime—added costs for 
new materials and labor. 

Years of actual operation in field 
use, prove Fibercast outlasts other 
kinds of pipe. Even more expensive 
metal pipe, or pipe with thermoplastic 
interior coatings cannot match Fiber- 
cast’s resin rich interior. 


Comparative Life Data 


Report after report shows that Fiber- 
cast does outperform other types of 
pipe in terms of long service life. Bas- 
ing Fibercast Grade J at 100% as unit 
life, comparable ratings show: Alu- 
minum, 26%. Brass (RED), 74%. 
Rubber Hose, 21%. Stainless Steel 
(304-40), 31.19% Asbestos (cement C- 
100), 23.7%. 


Handles 94°% of Known 
Corrosive Chemical Solutions 


Out of 338 common corrosive solu- 
tions, Fibercast safely handles 320. 
Not only does it provide superior re- 
sistance to corrosion, heat and pres- 
sure—it also has the outstanding abil- 
ity to maintain the purity of the solu- 
tions it carries. The pipe has a glass- 
smooth interior with a Hazen-Williams 
C-Flow Factor of 147. This cuts fric- 
tion losses. Encourages flow at in- 
tended pressures. Resists deposit 


COMPANY 


build-up. Dielectric properties ward 
off electrolytic action. 

Fibercast owes its long life—and its 
special resistance to heat, pressure, 
corrosion, contamination, electrolytic 
action—to the exclusive way it is built. 
Fibercast is a centrifugally cast ther- 
moset epoxy resin reinforced pipe w'th 
multiple layers of seamless braided 
glass fiber sleeving or especially 
woven glass fabric. Its body of woven 
glass fibers, impregnated with epoxy 
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FIELD USE PROVES RESISTANCE TO COR- 
ROSION .. . 1 Plastic-coated steel nipple 
(right), used in salt water supply well, corroded 
and lost strength after 3 months. Fibercast 
(left), used in same installation for 3 years 
still shows no loss of strength. 


resin chemically cured at elevated 
temperatures provides remarkable 
ability to withstand high pressure and 
temperature in corrosive environments. 


Savings Right from the Start 


Fibercast puts you way ahead for your 
money from time of installation. Light 
weight makes it easy to handle; (it is 


A DIVISION OF 


SHEET AND TUBE COMPANY 













one-fourth the weight of steel). Yet 
it even has structural stability and 
strength for installation on span racks 
with the normal metal pipe spacing. 


Complete Line of Fittings 
Fibercast offers fittings to solve any 
fitting problem. Besides a vast stock 
of standard sizes and types, Fibercast 
also designs and makes special fitting 
to meet individual problems. All have 
the same corrosion resistance proper- 
ties of Fibercast Pipe and Tubing. 


aj Gl 
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Get the full story on Fibercast Pipe, 
Tubing and Fittings. Find out how 
they can help you solve and combat 
specific problems relating to tempera- 
ture, pressure and corrosion. Mail 
coupon today. 
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FIBERCAST COMPANY, Dept CE-71 
Box 727, Sand Springs, Oklahoma 
Please send me, without obligation, 
further details about Fibercast Pipe, 
Tubing and Fittings. 


Name 





Address 





Title 





Firm 





Type of Busi 








—------------F 


City Zone State 














DP TRANSMITTER 


OF MANY USES! 


New Taylor 212T Transmitter 


is first and foremost a 


superior DP Transmitter... 


Taylor’s 212T TRANSCOPE® Transmitter is an outstanding 
example of ‘‘all this and heaven too”. Basically it is a sound 
DP Transmitter, but when used for flow it can be calibrated 


to give a linear output without additional parts. It’s avail- 


able in indicating or non-indicating models. And with all 


its superior features you pay no premium in price. 


Check the highlights listed here, then call your Taylor 
Field Engineer for a demonstration and write for Bulletin 
98413. Taylor Instrument Companies, Rochester, N. Y., 


and Toronto, Ontario. 


Liquid-filled primary unit means: 

Positive overrange protection. Hydraulic over- 
range protection to full body rating in either 
direction. 


Isolation of internal parts. Working parts— 
except diaphragms themselves—are exposed 
only to non-corrosive silicone oil. 


Built-in damping. Effective pulsation damp- 
ing occurs at frequencies greater than ap- 
proximately 2 cycles per second. 


Exceptional rangeability. 

Normal range span is 20 to 250” water. 
However, superior design and engineering 
quality permits over-calibration in either 
direction with good performance. 


Mounting and connection versatility for 

any installation. 

Process connections can be at top, at back 
or at bottom. 42" NPT fittings set on 214” 
centers for convenience in piping directly 
to standard orifice flange taps. Universal 


mounting bracket can be secured to stand- 
ard 2” horizontal or vertical pipe, or bolted 
to flat surface. 


Good, clean mechanical design. 

Diagonally split case makes all calibration 
adjustments easily accessible by simply re- 
moving cover. Zero adjustments can be 
made externally. Sturdy, protective case, de- 
signed for field locations. 


PLUS 


Servo power for square root extraction. 
Produces an output directly proportional to 
flow or differential pressure . . . a cost-and 
time-saving feature when applied to com- 
puter control, or ratio and cascade control 
systems. 


Servo power for indication accuracy. 
Powerful servo relay drives tape movement 
to provide indication on a big 1134” scale. 
It eliminates the necessity for externally 
mounted receiver gages. 





Indicating model has 113,4'' long, 
270° concentric scale that can be 
read up to 35 ft. away. 





“Blind” model, showing rear mount- 
ing and bottom process connections. 





SPRING ADJUSTMENT SCREWS 


Diagonally split case gives easy access 
for all adjustments. 


‘Taylor /nsteument’ MEAN ACCURACY FIRST 
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CERAMIC 


CATALYST 
CARRIERS 


_ keys to better catalysis 





choose Norton Ceramic Catalyst Carriers 


In reactor columns throughout the 
chemical and petrochemical indus- 
tries, Norton Ceramic Catalyst Car- 
riers are helping improve catalyst 
life, lower catalyst costs, and provide 
optimum yields from reactions. 

It’s consistent high performance, 
too, because every Norton carrier in 
any quantity is uniform from lot to 
lot. Size, porosity, and purity are 
held to close tolerances. Duplication 
of specifications is assured. 

Today, probably the most widely- 
used Norton carrier is alumina. 
ALUNDUM* alumina carriers are avail- 
able as spheres, pellets, rings, gran- 
ules and powder. However, as new 
processes are developed, and more 
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demanding physical, chemical and 
thermal conditions are encountered, 
new Norton carriers are ready to 
meet catalyst specifications. Various 
new materials and shapes are now 
available in alumina, silica, zircon, 
zirconia and silicon carbide. These 
Norton developments offer porosities 
ranging from 8% to 65% and surface 
areas from less than 1 to 70m?/gram 
(BET method). 

Why not contact your Norton 
Man? Through him you can draw 
upon the wealth of Norton research 
and engineering data compiled over 
the years. He is well qualified to help 
you meet catalyst carrier specifica- 
tions exactly .. . efficiently . . . eco- 


nomically. Your requirements fornew 
and unusual carriers will receive our 
prompt attention. 

Norton carriers are described in 
detail in the Bulletin, ‘““Keys to Better 
Catalysis.”” For your copy, or for 
technical assistance, write NORTON 
CoMPANY, Refractories Division, 506 
New Bond Street, Worcester 6, Mass. 
*Trade Mark Reg. U.S. Pat. Off. and Foreign Countries 


NORTON 


REFRACTORIES 
Crystallizing tdeas 
into products 








Learn why J-M Clipper’ Seals give 
you better protection for bearings 


J-M Clipper Seals protect better be- 
cause each is specially compounded 
to do its specific job. When you in- 
stall the right Clipper Seal for your 
service conditions, it keeps lubricant 
in, seals out damaging dirt and grit 
... resists heat, speed and corrosive 
chemicals... gives you long, efficient 
protection. Here are the reasons why 
you can count on Clipper Seals for 
better service: 


DUAL-COMPOUND CONSTRUCTION. 
A Clipper Seal consists of a soft, flex- 
ible lip and a tough, dense asbestos- 
compound heel, concentrically mold- 
ed into one unit. There’s nothing in 
a Clipper Seal that can rust, corrode 
or cause pitting of bore surfaces. In 
styles using a garter ring, even the 
spring is made of stainless steel. 


\ 
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DESIGN. J-M offers many design 
cross-sections to assure better pro- 
tection and efficient sealing between 
regular overhauls. 


SPECIAL MATERIALS. J-M will 
precision-mold Clipper Seals from 
materials that best suit your require- 
ments. J-M is equipped to work with 
many materials: elastomers, includ- 
ing Du Pont Teflon... neoprene... 
silicones .. . and fluorinated, poly- 
acrylic or other rubbers. 

EASY INSTALLATION. Clipper Seals 
come away clean and easy. Replace- 
ment is fast, and requires no spe- 
cial tools or adhesives. You’ll never 


J OHNS-MANVILLE 


have to scrape or refinish bore sur- 
faces, because the compound heel 
protects the bore from damage. For 
quick, temporary replacement, 
Johns-Manville produces a special 
split seal. 


SELECTION. Your J-M Distributor 
is a seal specialist. Just tell him your 
service conditions, and he will help 
you make exactly the right selection 
from J-M’s wide range of designs, 
compounds and durometer stocks. 
For complete information, see your 
J-M Distributor. Or write to Johns- 
Manville, Box 14, New York 16, N.Y. 
In Canada, address Port Credit, Ont. 


JOHNS-MANVILLB 








CLIPPER SEALS 


PRODUCTS 


July 24, 1961—CueEmicaL ENGINEERING 








ORBIT ASA CLASS VALVES 
FOR FLUIDS AND GASES 


ORBIT COMBINES THE THREE BEST KNOWN 


SEATING PRINCIPLES IN ONE VALVE SEAT 


The convex seating surface formed by the Teflon 
and metal provides for absolute shut-off and assures im- 


sony og ’ 
ORBIT TYPE N BODY mediate contact for positive closure. The Teflon is so 
S EAT WIT 4 M 0 LDE D contained that it is not affected by high differential pres- 


* sures flowing across the seat. Normal manufacturing 

TEFL 0 N FE P RES : N tolerances as well as normal valve wear are compensated 
PROVIDES: for by the resilient Teflon material. Solid particles, such 
as line scale, dryer dust, catalyst carry over, etc. do not 

prevent the Orbit Valve from seating properly. Orbit’s Type 

“N” seat provides both metal-to-metal and Teflon sealing. 

The metal-to-metal seat, provided by tapered metal edges, 

is additional assurance that seating surfaces will not be 

lost in case of disaster by fire. Heat treated metal seat 

retainer holding Teflon provides durable working surfaces. 


*Teflon is duPont's registered trademark for its family of fluoro- 
carbon resins, including FEP resin. 


ORBIT VALVE COMPANY orbit \ 


P. O. Box 699 Tulsa, Oklahoma 
PHONE LUther 4-4761 TWX TU 925 \ VALVES 


FOR ADDITIONAL INFORMATION 
WRITE FOR OUR NEW CATALOG 61-8 
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Corrosive HCl ... 
metered simply, 
accurately with 
the Foxboro 
Magnetic Meter 














“Meter is completely corrosion 
proof,” Cabot Carbon Company 
reports 


When you’re metering hydrochloric acid for 





billing to a customer — for a price — accurate 
measurement becomes important. But how 
can you get it with a liquid as corrosive as 
33% HCl ? 

At the Cabot Carbon Company, Tuscola, 
Illinois, the Foxboro Magnetic Meter is the 
best answer. There’s nothing to corrode or 
plug up — no flow restrictions of any type. 
Plus metering accuracy of better than +1%, 
An “impossible” measurement made simple, 
accurate, continuous. 

If you have a difficult liquid in your plant, 
the Foxboro Magnetic Meter can pay off 
for you, too. Ask your Foxboro Field Engi- 
neer about it or write for Bulletin 20-14. The 
Foxboro Company, 367 Neponset Avenue, 
Foxboro, Massachusetts. 


ee 4 


* FOXBORO 


MAGNETIC FLOW METERS 









2” Foxboro Magnetic Meter measures 33% hydrochloric 
acid leaving the Cabot Carbon plant at Tuscola, Illinois. 
Meter has a Teflon lining, platinum electrodes — com- 
pletely resists corrosion. 











Foxboro Dynalog* electronic recorder logs acid flow. Chart 
records are attached to customer’s monthly invoice as proof 


of delivery. *Reg. U.S. Pat. Of. 
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THE BOARDMAN CO. 


Cuemicat Encinrerinc—July 24, 1961 














Sey 





A 


= Left: Self-supporting stack 
of carbon and stainless 
steel for the Chemicals Plant 
Division of Blaw-Knox, used at 
an Atlantic Refining Company 
refinery. Below: 10’ OD 
x 50’ after cooler, composed of 
high tensile steel, for the Colum- 
bian Carbon Company. 


From assignments of towering propor- 
tions to smaller jobs of the most intri- 
cate design, Boardman has accomplished 
them all! For 50 years, the nation’s 
leaders in the chemical processing in- 
dustry have relied on The Boardman 
Co. for dependable, precision custom 
fabrication. 


Boardman can do the job for you, too 
—no matter what your specifications. 
Write today for a resume of Boardman 
capabilities, or call Oklahoma City col- 
lect, MElrose 4-5434, for a quotation on 
your next job. 


See the Boardman catalog in the 1961 issue 
of the Chemical Engineering Catalog, pages 
803-806. 
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ONE OF A SERIES: THE FINEST FILTER PAPER YOU CAN PUT IN ANY FILTER PRESS IS MADE BY EATON-DIKEMAN 


Nobody comes close to matching E-D’s experience in. industrial filter papers. 

We're the only company in America engaged exclusively in the manufacture 

of filter paper for science and industry. We sell it custom-tailored to your proc- 

ess and your press — cut to your size, folded, punched or made into pads... 

with the right combination of characteristics, including wet strength, flow 

rate, particle retention, weight, and thickness — to help 

you achieve maximum filtering efficiency and economy. THE EATON DIKEMAN COMPANY 
And when it comes to technical help and service: at all Filtertown, Mount Holly Springs, Pennsylvania 
times, the experience of E-D engineers, technicians and 

distributors is available to you... to help you in the selection of the right E-D 
paper for your specific application. Our 24-page catalog on industrial filter 
papers gives complete details. Just write for Catalog 357. 





NEW SYNTHETIC PAPER — Eaton-Dikeman is producing a 100% Dacron paper which 
Every major filter press manufacturer in America is made by the new Du Pont textryl technique. Itis very strong, is chemical and heat 

resistant, and picks up very little moisture. Samples of several weights are available 
recommends Eaton-Dikeman filter papers. for filtration as well as other uses in the chemical industries. Paper of Orlon and 
Nylon can also be made by the same technique. Write today. 
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seals ti ht e Let’s get basic: The prime function 
4 © of a valve is to shut off a line. And 
Rockwell-Nordstrom valves do this job better than any other valve on 


the market. They live longer, too, saving you money every year in 
valve replacement. The cost? No more than ordinary valves. Write for 


complete information. 


ROCKWELL- Nordstrom VALVES 


ROCKWELL? 


ORME NOS 2 MR aE RS TRIRBIES mE g 


Write to: Please send me Bulletin V-217. 
Rockwell Manufacturing Company 
105E N. Lexington Ave., Name 
Pittsburgh 8, Pa. 
Canadian Valve Licensee: Company 
Peacock Brothers, Ltd. 
Box 1040, Montreal, Quebec Street 
Ley ama International, S.A. 
Rue de la Servette i 
Geneva, Switzerland sa sane _— 


























It’s welded steel heat exchanger tubing Ss! 
by The Standard Tube Company 


Tubing that is easy to roll-in, bend, expand or flare 
... that’s our specialty. We have the production 





facilities ...the tube industry’s most modern plant! 
Find the We have the testing facilities ... hydrostatic and 
eee eddy current to surpass specifications. We have 
W ! 
Invisible orkers! the personnel... most of our “tubemen” have been 


with us for years. And Standard tubing is avail- 
able throughout the country. It all adds up to lower 
cost, higher quality and better service when you 
buy Standard welded tubing. For further infor- 
mation on our steel and stainless steel products and 


capabilities, write for brochure No. 6. 








THE STANDARD TUBE CO. 


Over 40 years specializing in Quality Welded Tubing 
DETROIT 39, MICHIGAN 
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SILICONE NEWS from Dow Corning 


Leak-Proof Valve Lube 


Inert Silicone Compound 
Cuts Valve Maintenance 


For a long lasting valve lubricant... specify 
Dow Corning Valve Seal, a non-melting silicone com- 
pound that remains grease-like from —40 to 500 F, 
Chemical resistance .. . heat stability .. . and water 
repellency are just three of many reasons for using 
Valve Seal. /nert and nonoxidizing, it offers advan- 
tages in numerous applications . . . on outside lines 
. . . in low temperature processing . . . on delicate 
equipment and recording instruments. 





Chemical Resistance. A large Southwest petro- 
chemical plant depends on Dow Corning Valve Seal 
to prevent sticking and leakage in hundreds of angle 
and safety relief valves on railroad tank cars... 
other valves throughout the plant. Inert Valve Seal 
won’t react with or contaminate such chemicals as 
ethylene and propylene oxides, ethyl, methyl and 
vinyl chlorides, butylene and butadiene. In process 
plants, too, silicones help prevent corrosion ... speed 
operations and ease teardown of equipment. 





Heat Stability. From —40 to 500 F, Dow Corning 
Valve Seal stays on the job... won’t melt, run off 
or gum up. This excellent thermal stability helps 
assure tight packing seals on shafts of seven 2-speed 
mixers in a hydrocarbon section where temperatures 
range from 10 to 200 F. In the mixers where cuprous 
ammonium acetate and butadiene are combined, non- 
reactive silicones keep a tight seal and prevent con- 
tamination in the lines. Dow Corning Valve Seal 
also provides excellent resistance to oils and oxidation. 





Water Repellency. Between rubber and bronze Inert, Nonoxidizing. In contact with most chemi- 
mating faces of valves in water conditioning equip- cals or oils . . . in high heat or cold . . . in hot water 
ment, this grease-like silicone compound provides or low-pressure steam .. . Dow Corning Valve Seal 
an effective, leak-proof seal. With superior water has been proved successful as a sealant, and lubri- 
resistance, the silicones protect parts from corrosion cant. Applications include plug valves, control valves, 
. . . increase service life and reduce maintenance. flow meter bearings, plugcocks . . . other assemblies 
Silicones offer additional advantages: won’t react . . . pump packing impregnation. Valve Seal is 
with chemicals passing through ports, won’t attack available in 2-ounce and 8-ounce collapsible tubes, 
rubber or plastic parts, remain near-constant in vis- and in bulk containers of 10 pounds and 50 pounds. 
cosity in extreme temperatures. Investigate today. 


For complete data on all silicone 
products, contact the Dow Corning office 
nearest you. Address Dept. 2419a, 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, D. Cc. 
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You do 
if you need... 


Thermo 

















Thermo 
Glectronic : 





need this 
Self-Balancing Indicator...? 





Compactness — Requires just a 7%” square of your panel space, yet has 
long, legible 16” dial. 


Versatility — Bridge or Potentiometer type temperature measuring indi- 
cators adapt to almost any process — easily changed ranges and calibrations — 
available with two or three position controls. Multi-point Switches permit 
connection to unlimited number of sensing elements. 


Fast Response— 
Automatic, self-balancing, 2.5 seconds full scale travel. 


Accuracy — Guaranteed +0.25% of full scale — constantly maintained over 
long periods without adjustment, even under adverse operating conditions. 
Sensitivity, 0.125%! 


Easy Maintenance -— Fully gasketed, black-enameled case, sealed 
against atmosphere, dirt, contaminants. Pull-out chassis permits easy clean- 
ing, inspection, adjustment. Constant voltage supply eliminates standardization 
and battery replacement. 


GET FULL DETAILS onthe 











Fed a ae Temperature Thermo Electronic Self-Balancing Indicator. 
ectric Measuring Systems Write for Instrument Section 67-4 
and Components 
THERMO ELECTRIC Co., Inc., Saddle Brook, New Jersey 
2 O ¥ EA R Ss In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 
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FINE GRIND DRY MATERIALS 


SHRED FIBERS 


Sectional view of NF and GA type hammer 
mills, two of many Williams builds. Whether 
your operation involves grinding, crushing or 
shredding, Williams can furnish a mill to meet 
your exact requirements. 


Helix-Seal Air Vibrating 
Mills Separators Screens Feeders 
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A WILLIAMS HAMMER MILL CAN 


DO IT FASTER AND 


Whether the material is mineral, 
chemical, animal or vegetable, 
Williams has a type and size of 
hammer mill to reduce it from 
original state to finished size in 
a single operation! 

One Williams mill can do the 
work of two or more machines— 
SAVE UP TO 50% ON PRO- 
DUCTION COST in labor, 
power and upkeep—REDUCE 
ORIGINAL INVESTMENT 
AS MUCH AS 75% in primary 
or secondary units, drives, con- 
veyors, foundations and other 
equipment. 

Superior engineering and strong- 
er construction also pay extra 
dividends in years of added 


BETTER FOR LESS 


service, less downtime, fewer re- 
placement parts. Welded, mas- 
sively reinforced steel plate 
frames—manganese steel liners 
and breaker plates—oversize 
shafts and discs—oversize, 
sealed, self-aligning bearings— 
all give optimum resistance to 
shock and abrasion. Quick, easy 
accessibility to interiors reduces 
maintenance time and trouble. 
Many more exclusives, unavail- 
able in other equipment, prom- 
ise ultimate economy, increased 
output and product improve- 
ment. 


Write—tell us about your size 
reduction operation for our rec- 
ommendations—and ask for 
catalog. 


WILLIAMS PATENT CRUSHER & PULVERIZER COMPANY 27°9.°no 


impactors 


Oldest and lorgest manufacturers of hammer mills in the world 





It’s new and exclusive... 


CARRIER SOLUTION CAPACITY CONTROL: 


with Automatic Absorption Refrigeration 
cuts operating costs to an all-time low! 


Through lower steam consumption per ton of 
refrigeration when working at partial load, 
Carrier Solution Capacity Control cuts operat- 
ing costs. Since refrigeration equipment seldom 
works continuously at full load, the savings it 
effects can be substantial. With it, full advantage 
may be taken of the lowest possible steam rates. 
Results: Maximum economy and peak efficiency. 


Two other advantages of Solution Capacity 
Control: (1) Steam pressure always remains 
constant. There’s no need for manual or costly 
automatic steam control valves. (2) In addition 
to reducing steam consumption at partial loads, 
this Carrier development lowers the temperature 
of the condenser water leaving the machine and 
also eliminates bleeding of air into the conden- 
sate system. Results: Longer life, reduced water 
treatment requirements and few shutdowns. 


Available for either electronic or pneumatic 
operation, Solution Capacity Control is now 
standard on all Carrier Automatic Absorption 
Liquid Chilling Packages. It can be installed 
with only minor adaptation at job-site on exist- 
ing Carrier units. A Carrier representative will 
be glad to give you complete information about 
it. Write Carrier Air Conditioning Company, 
Syracuse 1, New York. In Canada: Carrier Air 
Conditioning Ltd., Toronto 14. 


For air conditioning or process cooling, the Carrier Auto- 
matic Absorption Liquid Chiller uses low-pressure steam, 
high-temperature hot water or other hot liquids to pro- 
duce refrigeration. Capacities: 50 to 1000 tons. 


Solution Capacity Control 
System precisely controls 
machine output by reconcen- — 
trating only enough lithium — 
bromide solution to handle 
the refrigeration load. When 
operating at partial capacity, 
the excess portion of full 
load solution is bypassed 
through the capacity control 
valve — positioned automatically in response to chilled 
water demands. Capacity control avoids all the addi- 
tional heat loss which would accompany the unnecessary 
heating and cooling of the solution. 


Air Conditioning Company 
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MICROSEN i 


All’s right at half after midnight. 
The new shift settles in to monitor the 
: processing steps. Meanwhile, out among the 
towers, Robertshaw-Microsen® Electronic 
; Systems are providing maximum automation for 
6 g data acquisition, transmission, recording and 
control of process variables. It’s a typical job 
for Robertshaw — keeping everything under 
control. For greater system flexibility, tower 
initial investment and minimum operating costs 
— specify Robertshaw-Microsen for precision 


control of pressure, temperature, differential 


a » pressure, Oxygen concentration, liquid level, gas 
analysis, pH, flow. Over 50 sales-service offices 


— write for address of the one nearest you— 
and for Technical Bulletin 10, entitled 
“Process Instrumentation.” 


12:30 A.M. 


Everything's 
under Control! 


Shown above: (Top, |. to r.) Microsen Transmitter, 
Microsen Recording Controller.( Bottom) Microsen 
Transmitting Potentiometer, Level-Tek Level 
Detection and Control System. 


Aeronautical and Instrument Division 

Robertshaw-Fulton Controls Company, 
Santa Ana Freeway at Euclid Avenue 

Anaheim, California 





, ACETYLEME 4 ¥ 


The reasons for the success of Nash Compressors 
in handling “dirty” and corrosive gases are simple. 
First, Nash Compressors have no internal parts in 
wearing contact, or requiring close tolerances and 
internal lubrication. Second, because of the Nash op- 
erating principle, a variety of liquids can be employed 
as the compressant medium, protecting the interior 
from corrosive action. Third, the pump casing may 
be fabricated from a variety of special metals and 
alloys. That is why Nash Compressors take these 
rugged jobs in stride. 

Nash Vacuum Pumps offer the same basic advan- 
tages when handling corrosive gases, and reliably 
maintain vacuums up to 29.50 inches of mercury. 
Shown here is the new Nash 
H-10-G, capacity 2040 cubic 
feet per minute. This is 
equipped with the new gear 
reduction drive, giving great 
flexibility of installation, and 


permitting the use of stock 
motors, 


WOXIDE 
CHLORINE 


ETHYL 
CHLORIDE 


mr LUE” nt 
ae ” 


CP 


NASH ENGINEERING COMPANY 


SOUTH NORWALK, 


114 


CONNECTICUT, VU. S. A. 
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SIGNS OF THE TIMES We've designed these little billboards so that they 


can be easily pushed from the page and assembled for desk-top use. Why not put them together— 
perhaps their humor will help brighten your day? And remember—Wolverine condenser tube prod- 
ucts rate headlines because they do things—the kind of things that make for increased heat transfer 
efficiency and economy. 





PUSH OUT PIECES... 


www”) SF BLLBOAD Sor 





WOLVERINE TUBE 





COME TO WOLVERINE TUBE 












WOLVERINE TUBE | 


















WOLVERINE TUBE 
DIVISION OF 
Gi Calumet Hecla, Inc. 
DEPT. O, 17232 SOUTHFIELD RD., ALLEN PARK, MICH. 
TUBEMANSHIP in Copper—Copper Alloys—Aluminum—Special Metals 


ARE YOU TRYING TO BE 
PART OF THE 


ANSWER... 
OR PART OF THE 


[ WOLVERINE TUBE I 
WOLVERINE TUBE 





WOLVERINE TUBE | 


WOLVERINE TUBE 


DIVISION OF 


“% Calumet Hecla, Inc. 


DEPT. O, 17232 SOUTHFIELD RD., ALLEN PARK, MICH. 
TUBEMANSHIP in Copper—Copper Alloys—Aluminum—Special Metals 























Anhydrous Ammonia 
Brine 

Caustic Catalyst 
Caustic, 50% Solution 
C02, Liquid 
Diethylene Glycol 
Di-propargy! Ether 
Hydrocarbons 


ARE GIVING YOU PUMPING PROBLEMS? 





Methanol Amine 
Naphtha @ 300° F 
Nickel Catalyst Slurry 
Nitric Acid 

Pulp Density Mineral Ore 
Silica Gel 

Slurry 

Sulfuric Acid 
Tanning Solution 
Urea 

Water 


Where the pressures are high .. . or the liquids 
are tough to handle... that’s for us! 


The list above is typical of the special pumping 
problems we have solved for the process industries 
... problems that call for an intimate knowledge 
of what it takes to handle corrosive, viscous, 
abrasive or highly compressible fluids over a wide 
range of pressures and temperatures. 





This specialized experience is ready to work on 
your specific pumping problems . . . to explore 
them in depth and find a better answer, not just 
an answer. 


Aldrich Pumps range from 25 to 2500 hp.; pres- 
sures to 50,000 psi. For fast reference see our insert 
in Chemical Engineering Catalog. For complete data 
write ALDRICH PUMP CoMPANY, 3 Gordon Street, 
Allentown, Penna. 


The tough pumping problems go fo 
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T. H. ARNOLD, JR. 
Southwestern Editor 


Processed 
gas 


Natural 
gas 

from 
pipelines 


HEAT 
HANGERS 
INLET — 
SCRUBBERS 


4— 
Processed 
gas to 
pipelines 


Unfold flowsheet | 








A joint venture of Union Oil Co. of California, Los 
Angeles, and Goliad Corp., Houston, is betting on 
an unconventional blend of conventional ideas to 
win petrochemical raw materials from lean Louisi- 
ana natural gas. 

In an operation unique for its size, the project 
extracts mixed hydrocarbons in a 450-million-cu. 
ft./day plant at Cow Island, Vermilion Parish, La. 
—close to the gas source—and then pipelines the 
mixture 86 miles to Geismar, La.—near the heart 
of a growing petrochemical market area—where 
a 10,000-bbl./day fractionation plant yields 
ethane, propane, butanes and natural gasoline. 

Over-all venture cost $13 million, has operated 
since November. This article focuses on the ex- 
traction plant; the Process Flowsheet in our next 
issue will complete the story, describing the 86- 
mile pipeline and the fractionation facility. 
> Feed Gases—Fluor Corp., Los Angeles, designed 
the Cow Island extraction plant. It treats gas 
from the transmission systems of Transcontinen- 
tal Gas Pipeline Corp. and Trunkline Gas Co., 


about three-quarters of its feed coming from the 
former. 

Both gas streams are lean. Total plant input 
averages only 0.6 gal. propane and heavier hydro- 
carbons per 1,000 cu. ft. (in contrast with 1.0-1.3 
gal. for Texas Gulf Coast and West Texas gases). 
From this feed, the unit extracts 4-25°: of the 
ethane, 90% of the propane and 100‘ of butanes 
and heavier components. 

The pipeline streams enter the plant at un- 
disclosed pressures, pass through inlet scrubbers 
and are injected with glycol to prevent hydrate 
formation. After chilling to —40F. and glycol re- 
moval, the gases go to absorption towers. 

Through this step, there is a separate train 
of equipment for each of the two streams. The 
absorber for Transcontinental’s gas is }2 ft. in 
diameter, 86 ft. high. 
> Extraction Highlights—Cow Island operation is 
based on low-temperature absorption by low- 
molecular-weight oil. 

Process design for this type of plant must 
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Residual 


balance absorption-oil-circulation costs against re- 
quired refrigeration capacity. The lower the oil’s 
molecular weight, the more hydrocarbon a given 
volume of it can absorb. But lower molecular 
weights dictate lower operating temperatures, so 
that only negligible oil will vaporize. 

The oil at Cow Island is of 100 molecular 
weight; it enters the absorbers at —40F. Actually, 
its equilibrium vaporization under absorber con- 
ditions is significantly high, and the trick that 
makes the operation practical is an unusual 
“sponge oil’? system. Top absorber trays are re- 
served for a 140-molecular-weight oil that recovers 
vaporized 100-molecular-weight oil from the exit- 
ing, processed natural gas streams. This oil mix- 
ture goes to its own recovery system. 
> Demethanize, Recover Hydrocarbons — Mean- 
while, hydrocarbon-rich oil streams leave the bot- 
toms of the absorbers. They combine, pass 
through a power recovery turbine and high and 
low-pressure flash tanks to a 145-ft. distillation 
column. 
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POWELL PERFORMANCE PAYS OFF 


Powell valve performance really pays off for the 
chemical industry. Take ‘‘reliability” for instance. 


Powell reliability starts with good design features specif- 
ically tailored for chemical installations. For example, 
there is a deep stuffing box for an extra amount 
of special packing. And valve bodies are designed 
with full flow areas for maximum flow conditions and 
minimized pressure drop. Also, wedge discs are preci- 
sion machined and fully guided to eliminate drag and 
wear of the seating surface as well as undue vibration. 





a] eel 





You get thorough valve engineering like this—plus, 
industry’s widest selection of valve materials, both 
ferrous and non-ferrous, so that Powell valves can 
withstand virtually any problem of corrosion, erosion, 
temperature or pressure. Whatever your valve require- 
ments—look to Powell. 


All this adds up to reliability that gives a performance 
pay off to you. Get the full story from your nearby 
Powell Valve distributor, or write The Wm. Powell 
Company, Cincinnati 22, Ohio. 





115th year of manufacturing industrial valves for the free world 


POWELL CORROSION-RESISTANT VALWES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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IN APPLICATION WITH C-E RAYMOND 


Phat Druyl SYSTEMS 


Available in following types... 


FLASH DRYING and 
PULVERIZING with 
the IMP MILL. 


FLASH DRYING and 


















DISINTEGRATION 

TRAN with the CAGE MILL. 

ihc, i FLASH DRYING by 

me We oan \) AIRSTREAM without 
se zt oN eos DISINTEGRATION. 

Yas wen |e FLASH DRYING by 

eto Seat a i MULTI-STAGE SYS- 

i ieee TEM combination of 

ge AIRSTREAM and the 


eS CAGE MILL. 





IF there is any phase of your manufacture that requires the drying of materials 
in finely divided form, Raymond Flash Drying offers advantages, which will simplify 
the process, improve the product, reduce operating and maintenance costs. 


This is a versatile system that can be readily adapted to your particular problem. 
The standard equipment may be furnished with different component units for 
such operations as: 


Drying and grinding simultaneously with the removal of any specified percent of moisture. 
Drying and disintegrating the natural material to normal particle size without reduction. 
Drying finely divided material by airstream system to make a fluffy, free-flowing product. 


Raymond equipment handles the material automatically in a clean, safe, dust-free 
operation. Drying is instantaneous with excellent control of the final moisture content. 


Write and tell us the requirements of your finished product—we can advise you on the 
type of Flash Drying unit needed to handle it for any capacity rating. 


FOR FURTHER DETAILS, SEND FOR RAYMOND FLASH DRYING CATALOG NUMBER 82E 







Combustion Engineering- é wes if (in ond 4 
Superheater Ltd. ‘ by ; 
Montreal,.Quebec, Canada 


a: 


427 WEST RANDOLPH STREET @ CHICAGO 6, ILLINOIS 
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The right grade for every degree of clarity 
with Celite Filtration 


For any filtration problem, there’s a Celite® filter aid 
grade that gives you the exact degree of clarity de- 
sired at the fastest flow rate obtainable. Celite is 
available in many different grades, including special 
grades for specific applications. No other supplier 
gives you so wide a choice. 

Celite’s lower wet density means greater surface 
coverage, and its higher uniformity provides more 
consistent results from month to month, carload to 
carload, year after year. 

For full details on how Celite gives the fastest, most 
efficient filtration at the lowest possible cost write: 
Johns-Manville, Box 14, New York 16, N. Y. In 
Canada: Port Credit, Ontario. Cable: Johnmanvil. 
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Fibra-Flo Fibra-F lo 
(asbestos and cellulose) (asbestos) 


These photomicrographs show the range of characteristics 
available with Celite filter aids. Loud 
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JOHNS-MANVILLE JM| 
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The only valves with ALL these features! 





) 1. Complete identification on 
—-~* metal disc, 


AAAAA 
WIV 


2. Depressed-center, knobbed 
handwheel avoids hand injury. 





3. Hi-temperature, anti-galling 
stainless steel yoke nut insures 
trouble-free service, 









4. Stainless steel packing gland 
studs and nuts won’t corrode. 


5. Quality general purpose pack- 
ing in the only adequately sized 
stuffing box in the industry. 











6. Bolting nuts have clearance for 
socket wrenches — a real safety 
feature! 














- Round bonnet flanges for even 
distribution of bolting stresses. 














8. Widest, best designed, spiral 
; wound gasket for leak proof service. 








ODOT | B 











md ' 9. All gate valve seats hard faced 

= o ith Stellite — standardized only 
ap by Vogt. 

ca 10. Stainless steel gates hardened 


to 500 Brinell with flatness of two 
light bands (.000022 inches). 


11. All pressure parts are forged 
steel to insure safety. 





12. Maximum interchangeability 
of parts. 





13. Fillets on all corners increase 
strength. 

















14. All exterior surfaces are treated 
with a phosphate coating for rust 
prevention and as a base for 
painting. 





15. A complete line of Vogt valves 
is carried in stock. 






























































\ For literature 
write to Dept.24A-FC. 


HENRY VOGT MACHINE CO, 
P. 0. Box 1918, Louisville 1, Kentucky 


FORGED STEEL VALVES 
oo fittings, flanges & unions 








SALES OFFICES: Camden, N.J., Charleston, W.Va., cy For Direct Long Distance to 
Chicago, Cleveland, Dallas, Los Angeles, New York, Louisville dial: 502 ME 4-941] 
St. Louis 
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F. J. HENDEL, Project Manager, 
Aerojet-General Corp., Downey, Calif.* 


For most-efficient launchings from earth or other 
planets, chemical propulsion of the type we’ve dis- 
cussed+ will certainly be used for many years to come. 

However, once the payload has reached a point out- 
side gravitational influences, some of the more-exotic 
propulsion systems such as solar, ion, plasma, nuclear 
or photon engines, will take over. Such engines have 
specific impulses many times higher than most chemi- 
cal systems, and they can be used in directional control 
of satellites and rockets as well as in propulsion for 
extended space travel. 

These exotic methods of propulsion present truly 
challenging probiems. Some call for as yet unknown 
techniques for converting mass into energy; others, 
for unique methods of containing extremely high tem- 
peratures. 

Only a few advanced engines are in a stage of 
development where a workable rocket can be expected 
in a few years. However, a number of laboratories are 
working on these engines, and there is little doubt that 
some of the design solutions that must result from 
this work will have a profound effect on many branches 
of engineering. 

In this discussion, we will not attempt to cover de- 





*¥For author biography, see Chem. Eng., Mar. 6, 1961, p. 114. 
j See Chem. Eng., Mar. 6, 1961 and Apr. 3, 1961. 
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Small ion engine undergoes tests at NASA’s Lewis Research Center, Cleveland, Ohio. 


vices based mainly on wishful thinking such as anti- 
gravity, hyperdrive (faster than light), or natural 
force in space (magnetic and electrostatic fields). 


Solar-Heating Rocket 


A solar rocket uses solar-radiation energy to heat a 
working fluid, say hydrogen, to temperatures between 
1,000 and 2,000 F. The optical device has to be pointed 
at all times toward the sun and this may be difficult 
in a vehicle that rotates and maneuvers (see Fig. 2). 
The propulsion system will not function in the shadow 
of a planet. At the distances of Mars and Venus, the 
sun energy density is 43% and 192%, respectively, of 
that on Earth. At Pluto, the sun’s radiation is less 
than 1% as strong as on earth. Versatility of this solar 
rocket system is, therefore, somewhat restricted. 

With very good optical systems, it should be possible 
to concentrate the sun’s incident energy to between 4 
and 14 Btu./(sec.) (sq. ft.) at a target area. Not all of 
this heat will be absorbed by the target area. Some of 
it will be radiated into empty space. 

One proposed construction method is to use an in- 
flated, lightweight, plastic Mylar sphere, one-half 
coated with reflecting metal on the inside, the other 
half acting as a transparent window. Once the sphere 
is inflated, gas could be lost by diffusion or meteorite 


135 



















penetration, but it still may be possible to hold the 
metal reflector by electrical means. 

If solar energy were used with ion propulsion of 
1 lb. thrust, then optical mirrors can have dimensions 


of several hundred feet in diameter. It is of course 
impossible to transport such a large optical system 
inside a ferry vehicle, unless some clever folding or 
inflating mechanism or an actual assembly in space 
is contemplated. This folding of an optical surface 
presents serious problems in minimizing weight and 
arriving at a design for assuring the necessary optical 
curvature and surface. A good example of such a de- 
sign is the one used for the Echo satellite. 

Small solar-heating rockets of less than, say, 2 kw. 
may become practical soon, since their mirrors could 
be transported without folding or inflation. 


Solar Sailing With Bouncing Photons 


Photons have the properties of particles as well as 
waves. The bouncing of photons off a surface can be 
considered as a form of light reflection. Radiation 
pressure of sunlight at the earth’s distance from the 
sun is about 10” lb./sq. ft., but this pressure de- 
creases with increasing distance from the sun. 





Rocket Propulsion Series 


This is the third and last of a series of articles 
on rocket propulsion. The first, in our March 6, 
1961 issue, gave present status of the field; the 
second, in April 3, discussed advanced propulsion. 





Kiwi-A, one of a series of atomic reactors under study for nuclear rockets—Fig. 1 











This reflection permits use of solar pressure forces 
for spaceship attitude control and solar sailing. By 
extending lightweight reflectors from a spaceship on 
long moment arms, it is possible to turn spaceships 
completely around in a few hours. 


Nuclear Propulsion 


A nuclear-powered rocket appears quite feasible pro- 
vided materials problems can be solved. Temperatures 
would vary from —422 F. to +5,000 F. 

In its basic form, the nuclear-powered rocket is 
illustrated in Fig. 3. 

Working fluid in the liquid-propellant tank is 
pumped from the tank to the nuclear reactor where 
the propellant is heated to a very high temperature. 
The high-energy gas passes through a supersonic noz- 
zle where energy is converted into velocity, producing 
thrust. 

The turbine-driven pump operates with a portion 
of heated gas that is bled from the thrust chamber. 
And the thrust chamber is kept cool by circulating 
some of the unheated propellant through a jacket en- 
casing the chamber. There is no combustion in this 
rocket in the normal sense of an oxidation-reduction 
process. Propellant is simply heated and its momentum 
increased by passing the gas through the nozzle. 

Choice of working fluid must be made carefully. 
Ideally, the fluid should have low molecular weight, 
high heat capacity, and as high a density as possible. 
Hydrogen and ammonia are both good choices but have 

their drawbacks. Hydrogen is the better fluid because 
it possesses a low molecular weight. But maximum 
density occurs in the liquid phase at —423 F. 
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Nuclear reactors that may be used in power plants 
can be classified as follows: 
¢ Solid-core. 
e Liquid-core. 
e Gaseous-core. 
¢ Radioactive-isotope-decay. 


Solid-Core Reactor Heats Hydrogen 


In solid reactors (such as Kiwi-A, Fig. 1), fuel ele- 
ments consist of fissioning uranium contained in solid 
materials with high melting points. The working fluid, 
hydrogen, flows through or over these fuel elements 
to be heated for expansion through a nozzle. 

Melting points of the solid materials containing the 
fissioning uranium determine maximum operating tem- 
perature of the propulsion system. The most refractory 
materials are the carbides of hafnium and tantalum, 
which melt at about 7,000 F. With this melting-point 
limit in a solid-element reactor, a temperature of about 
6,000 F. can be produced in hydrogen gas. Specific im- 
pulse would then be about 1,200 to 1,500 Ib.-sec./lb.* 

In other words, even if one were to use the straight- 
forward approach of the solid-fuel-element reactor, 
specific impulses almost three times as great as the 
best chemical propellants are possible. 


Weight Is Important Factor 


In the very best reactors now operating and being 
built, the “critical weight” of highly efficient nuclear 
fuel at the end of the operating period is not less than 
80% of the initial charge weight. This means not more 
than 20% of the initial charge can be consumed. 

The critical weight is reduced by any measures that 
tend to lessen neutron loss. It is lowest when the 
moderator and heat-transfer agent are heavy water, 
and zirconium is the structural material. 

However, these materials can’t always be used. To 
get high operating temperatures, it sometimes is neces- 
sary to use molten metals as the heat-transfer agent 
and heat-resistant nickel alloys as structural materials. 
Since these materials have high neutron-absorbing 
properties, they must be used sparingly. 

Critical weight can also be reduced by reflection of 


* This notation, used th - 
OS age Meg roughout this article, means lb. force 


Solar rocket needs large mirrors—Fig. 2 
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Nuclear rockets use hydrogen—Fig. 3 


escaping neutrons back into the core. For this, a scat- 
tering substance surrounding the core is effective. 


Liquid Core Uses Molten Uranium 


A liquid-core reactor uses very high temperatures. 
The working fluid, hydrogen, bubbles through the core. 

Maximum temperature is limited by the boiling 
point of the most refractory uranium compounds. For 
example, uranium carbide, which has a boiling point 
of approximately 7,900 F. at a pressure of 1 atm., 
could produce specific impulses of roughly 1,500 to 
1,800 Ib.-sec./Ib. with hydrogen as a working fluid. 

One suggested design involves a reactor in which 
molten uranium carbide is held against the porous 
tungsten walls of a rotating cylinder. Hydrogen is 
heated as it bubbles through the molten uranium. 
Moderators are made from solid reflector material, 
such as beryllium. Rotating drum control rods are 
used. 

Aside from the problem of cooling the containing 
walls, the most important limitation of this reactor 
would be evaporation of fuel. An estimate of the 
vapor pressure of uranium carbide indicates that 
excessive uranium carbide loss would occur at tem- 
peratures above 6,500 F. for an operating pressure of 
1,000 psia. To avoid excessive evaporation losses, 
uranium carbide must operate below the boiling point 
at 1,000 psia. 

Specific impulses would at best approach about 1,500 
lb.-sec./lb. for a liquid reactor. 


Gaseous-Core Reactor Reaches 30,000 F. 


A uranium compound in the gaseous state can also be 
the source of energy for heating hydrogen. Tem- 
perature limit in this case would either be the ability 
to cool the walls of the chamber surrounding the reac- 
tor gas, or the uranium density required at reasonable 
pressures to maintain a chain-reacting mass in a 
reactor of reasonable dimensions. 

This scheme calls for heating the working fiuid by 
direct mixing with fissioning uranium. (Working 
fluid might also be heated by thermal radiation from 
the fissioning uranium, if the fluid has absorption 
bands in the energy ranges radiated.) Since hot gas 
cannot be in contact with solid material in these reac- 
tors, it rust be held away from the wall by some 
method. It has been suggested that magnetic fields 
be used to suspend ionized fissionable materials. An- 
other possibility is the use of film-cooling techniques: 
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EXOTIC ROCKETS... 


the working fiuid is introduced into the reacting 
chamber through pores, slots or holes, to provide a 
cool blanket of gas over the solid walls and to remove 
heat radiated to the walls. 

Temperatures as high as 30,000 F. and pressures 
up to 1,000 psia. may perhaps be used in the so-called 
“cavity reactor.” The specific impulse of the cavity 
gaseous reactor may reach 7,000 lb.-sec./lb. with a 
thrust-to-weight ratio between 1 and 0.07. 


Radioactive-Isotope-Decay Propulsion 


Decay of radioactive isotopes gives off energy as 
alpha, beta or gamma radiation, or all three. 

Some isotopes produce only alpha and beta parti- 
cles and their energy is readily converted to heat. 
Others have a major portion of their energy in gamma 
rays, which are harmful to electronic equipment and 
human beings and require shielding. 

By choosing the proper isotope, almost all the decay 
energy can be transferred to a working fluid. Such 
materials as cerium, polonium, thulium and thallium 
can be considered as isotopes for heating hydrogen. 
Some of these are fission products of uranium, such 
as cerium, and are obtained by chemical refinement 
of spent reactor fuel elements; others, such as thal- 
lium and polonium, can be obtained by irradiating a 
pure substance in a special reactor. 

Because it is difficult today to fabricate and con- 
centrate large amounts of such radioactive material 
in a single part without some special provisions and 
because the weight per unit power output is relatively 
high, this type of propulsion device will only use small 
amounts of isotopes. 

To obtain reasonably high fluid temperatures (1,000 
to 3,000 F.), flow rate per unit area through the iso- 
tope energy source will be low. 


Good for Low Thrusts 


If developed, the isotope-decay rocket probably will 
be suitable for low thrust-to-weight ratios and very 
low thrusts (less than 1 lb.), although it may be pos- 
sible to achieve practical units for medium-large 
thrusts. 

Since heat comes from the isotopes, it will be neces- 
sary to have a cooling system to prevent melting or 
vaporizing of the isotope material when the propulsive 
system itself is not operating. 

Depending on the design and isotope material, it 
will be possible to convert between 50 and 100% of 
the decay energy into heat. Unfortunately, the energy 
level diminishes with time as the radioactive material 
decays. 

Because hydregen can be used as a working fluid, 
performance of this particular device is relatively good 
and can exceed 600 or 700 lb.-sec./lb. at high tempera- 
tures. 

One of the outstanding virtues of this particular 
device is simplicity. This should make it particularly 
attractive for relatively reliable operation in space. 
However, the device can be highly radioactive and will 
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Ion propulsion depends on cesium—Fig. 4 


require shielding in the vehicle as well as on the 
launching test stands. 


Thermonuclear Propulsion 


Thermonuclear reactors (a special type of gaseous 
core reactors) are based on controlled fusion that, 
so far, has not been achieved on a large scale. 

The exothermic nuclear-fusion process, which 
eventually forms helium from reactions among deu- 
terium nuclei (the most likely fuel for rocket ap- 
plications), may be induced by overcoming the elec- 
trical Coulomb repulsion between deuterium protons. 
This requires heating the fuel to energies in the range 
of 10,000 to 100,000 electron volts at 100 million to 
a billion °C. 

The basic problems involved in construction of 
thermonuclear reactors result directly from this tem- 
perature requirement—how to heat deuterium to these 
temperatures, how to keep the plasma intact until 
sufficient time has elapsed for the reaction to occur 
(in the order of 0.01 to 1 millisec.), how to keep im- 
purities out of the deuterium (tiny fractional per- 
centages of heavy nuclei radiate away much of the 
plasma energy), how to maintain control of the re- 
action, how to absorb the enormous amounts of ra- 
diated energy. 


Based on Deuterium Plasma 


One possible form of a fusion rocket is based on a 
fully ionized, billion °C. deuterium plasma, held in a 
longitudinal shape by the linear magnetic field of a 
solenoid (the ends being closed by magnetic mirrors). 
The mirror at the back end is 100 times less effective 
than at the front end, so hot ions effuse preferentially 
out the back producing rocket thrust. The axial ion 
velocity component coming out of this magnetic nozzle 
is of the order of 10° cm./sec. 

Although weight of the ignition system necessary 
to initiate the reaction may be enormous (no really suc- 
cessful method has yet been developed), this does not 
affect the rocket system weight, since the reactor would 
probably be started on the ground. One eventual possi- 
bility for reducing the enormous mass of magnetic- 
field generating equipment would be development of 
superconductive materials for the containment field 
coils. 

The cooled-wall arrangement, because of its high 
thrust, could constitute a first-stage, or boost, power- 
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plant. A second-stage interplanetary sustainer would 
then be formed by dropping the shield, pumps and 
hydrogen-propellant tanks (specific impulse, corre- 
sponding to the billion-degree plasma temperature 
would exceed a million lb.-sec./lb.). 


Electrical Propulsion 


There are basically four types of electrical propul- 
sion that are of interest: arc heating, ion, charged col- 
loid, and magneto-plasma (or, for short, plasma). 

The last three methods are called magnetohydro- 
dynamic (MHD) devices. 

Magnetohydrodynamics (also called magnetofluid- 
mechanics, magnetogasdynamics, magnetoaerodynam- 
ics, and hydromagnetics) involves the study of the 
interaction of magnetic fields with electrically conduc- 
tive fluids. 

In general, applications of MHD are in: (a) flow 
modifications of compressible conducting fluids, (b) 
containment of extremely hot ionized gases, such as 
plasma, by externally applied magnetic fields, or by 
the pinch method that uses the interaction of very 
large currents with magnetic fields, or (c) in the 
three methods of electrical propulsion mentioned above. 


Are-Jet Rocket Creates Plasma 


In an arc-heating rocket-propulsion device, electrical 
energy is added to the working fluid completely within 
an are struck between two electrodes. This arc creates 
a plasma of the working fluid (hydrogen, helium or 
lithium vapor). 

A plasma is an electrically neutral fluid containing 
electrically activated particles such as positive ions and 
negative electrons. 

Only a relatively small portion of the electrical 
energy is actually put into the kinetic energy of the 
working fluid—15 to 20%. A good part of the elec- 
trical energy is lost to resistance of the electrode, as 
heat rejection to the chamber walls, and as radiation. 
If it is possible to use the propellant as regenerative 
coolant, then perhaps 85% of all the electrical energy 
is transferred as heat to the working fluid and some 
50 to 60% as kinetic energy of the jet. With a low flow 
of hydrogen, the chamber-material temperatures (with 
regenerative cooling) could become tvo high and an 
auxiliary cooling system with a separate heat sink, 
such as large radiators, might be required. 


May Be First Electric Device 


To date, some good work has been done on the prob- 
fem of the thrust chamber, the arc and its confinement, 
but further work is needed on eliminating electrode 
erosion (needed for long life), improving the power 
Supply and conversion system, and developing light- 
weight hardware. 

Because of its simplicity, the arc-jet rocket may be 
the first electric propulsion device to be used to produce 
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thrusts of more than a few pounds. With hydrogen as 
the working fluid, and arcs at levels above 50 kw., the 
rocket should reach specific impulses of 1,000-5,000 
Ib.-sec./Ib. This would qualify arc-jet propulsion for 
certain lunar missions, orbital maneuvering, and per- 
haps some flights to the nearer planets. The first arc-jet 
rockets suitable for spacecraft, weighing several tons, 
should become operational within the next three years. 


Ion Rockets 


For deep-space missions, involving midcourse cor- 
rections and slight velocity trimming, an efficient ion 
engine is probably the best choice. For a spacecraft, 
such an engine could provide a continuous small accel- 
eration (a fraction of 1 g.) for years. 

The ion rocket is built around an ion-producing 
chamber in which a working fluid is electrically 
charged by ionization—at least one electron is removed 
from each atom of the fluid, which is usually mono- 
molecular. Remaining ions are electrostatically accel- 
erated and exhausted, so that they exert a thrust on 
the vehicle carrying the ion engine. 

The electrons tend to recombine with the ions from 
which they have been separated and must, therefore, 
be diverted from the ion stream. As an electric cur- 
rent, for instance, they could bypass the ion accel- 
erator. 

Electrons reappear at the point at which the ac- 
celerated ions leave the engine. If they were not added 
to the ion stream at this stage, the ion-propelled vehicle 
would be electrically unbalanced. Injection of electrons 
also is necessary for maintaining the proper space 
charge (the measure of the number of particles of like 
charge in a given volume). 

It is advantageous for the ion rocket to use heavy 
ions—such as cesium, which melts at 28.7 C. and boils 
at 690 C. This is because heavier ions permit a smaller, 
lighter source-electrode system. This advantage ceases 
to be important once the engine becomes a very small 
fraction of the total ship weight. 


How Ion Engine Works 


In an ion engine (Fig. 4), fuel (cesium) is pumped 
into an ionization chamber made of a temperature- 
resisting material. One end of this chamber has a 
heated tungsten grid or porous tungsten sheet. Cesium 
diffusing through the tungsten is ionized and these 
ions are accelerated by electrodes. The porous tungsten 
ionizer can be contoured for good beam formation. 

Use of an accelerate-decelerate system, rather than 
a single acceleration to the final velocity, is required 
to prevent electrons (introduced into the beam for 
neutralization), from bombarding the ionizer with 
subsequent overheating and power wastage. 


Colloid Rocket 


Electrical atomization of liquids into charged, col- 
loidal-size particles has been named “dielectrophoresis” 
and defined as the motion of matter caused by polariza- 
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Colloid engine charges particles—Fig. 5 


tion effects induced by a nonuniform electric field. 

An electric dipole (induced or permanent) inside the 
body of a liquid dielectric tends to be aligned, with its 
axis parallel to the lines of electrical force. If the 
field is nonuniform, one end of the dipole will be in a 
weaker field than the other end. Thus, a net force 
results that pushes or tends to push the dipole in the 
direction of greatest field intensity. 

Naturally, for colloid rockets, dielectrophoresis both 
in air and in vacuum is of interest. A colloid rocket 
(Fig. 5) resembles an ion rocket; the difference is 
that the working liquid is not pumped into an ioniza- 
tion chamber—it is already there. 

Capillaries extend from the chamber forming a spray 
bank. When a high positive potential is applied to the 
working liquid, charged colloidal particles are electro- 
statically dispersed and will issue at high velocity 
from the capillaries. Accelerating rings will acceler- 
ate these particles and at the same time emit elec- 
trons, thus removing the negative charge from the 
electrostatic generator. 

A dielectric liquid of very low vapor pressure (such 
as dioctylphthalate) should be used on the working 
fluid. 

Velocities approaching 20 km./sec. and specific im- 
pulses of 2,000 Ib.-sec./lb. would perhaps be attained. 


Plasma Rocket 


A plasma rocket (Fig. 6) is a power plant where the 
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working fluid is electrically dissociated and heated, 
magnetically or electrostatically accelerated, and ex- 
pelled. 

Working fluid may be either a cloud or gas of par- 
ticles of the same charge, or a mixture of particles of 
different charges. When such a mixture contains an 
equal number of positive and negative charges, or ions 
and electrons, and these are uniformly distributed 
(space charge is zero), such a mixture is called plasma. 

In general, plasma can be either hot (atomic hydro- 
gen-are torch, high-temperature gas-arc metal spray- 
ing devices) or cold (neon light). 

In a plasma rocket, acceleration of a plasma can be 
accomplished in at least two ways: by changing or 
collapsing magnetic fields and by the interaction of 
electric current and a steady magnetic field. 

In the first method, it is possible to impart additional 
kinetic energy to a plasma, but this must be done in 
a cyclic process. Plasma is created at high tempera- 
ture, usually in an are, and accelerated by means of 
changing magnetic fields. Because of rotation induced 
in the plasma, it has been necessary to use annular 
plasmas (smoke-rings) and a concentric-barrel accel- 
erator. 


Keeping Plasma Away From Walls 


One problem is to keep the walls free of plasma, to 
minimize heat transfer to them. This can be done by 
magnetic fields. By choosing a working fluid of low 
molecular weight, such as hydrogen, it is possible to 
obtain high specific impulses in excess of 15,000 lb.- 
sec./Ib. 

With proper techniques and proper geometries, it 
may be possible to transfer over 90% of the magnetic 
energy into kinetic energy of the moving fluid. 


Problems to Be Solved 


Before plasma propulsion can become practical, 
therefore, lightweight nuclear-power devices must be 
developed. Fortunately, work is well-advanced on light- 
weight radioisotope and nuclear-reactor units that can 
produce the several thousands of kilowatts needed for 
a plasma unit putting out a few pounds of thrust. 

To produce the magnetic fields for accelerating the 
plasma, powerful electromagnets are needed that may 
weigh as much as the rest of the engine. Permanent 
magnets have been proposed as substitutes for mag- 
netic fields, but it has not been clearly shown how 
these can save weight, and there are also problems 
of magnetic-field strength. 

Heat transfer is another important problem in 
plasma propulsion. The electric arc generates a great 
amount of heat, and this leaks back through the elec- 
trodes and the containing wall. Magnetic fields for 
containing the plasma help here. However, they cannot 
stop radiative heat transfer to the walls. To overcome 
this heat transfer, highly heat-resistant ceramic walls 
can be used. 

Plasma propulsion will give thrusts from about 10 
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ib. to around 200 Ib. Together with a high specific 
impulse and a basically simple design, these thrusts 
qualify the plasma engine for deep-space missions. 
It seems more than likely that plasma propulsion will 
be used within the next decade for spacecraft and pay- 
load stabilization, and perhaps also for course correc- 
tions in the regions beyond the moon. 


Photon Rocket 


Photon rockets transform their fuel mass into radi- 
ant energy according to Hinstein’s equation, KH = mc’. 

The electromagnetic radiation of photons is colli- 
mated by a mirror or other suitable device and emitted 
as a parallel beam. Photons exert a reactive force 
upon the source from which they are emitted. Each 
photon carries a well-defined momentum M = hf/c 
where M = momentum, h = Planck’s constant, f = 
frequency of radiation, and c = light velocity. Momen- 
tum may be written in the alternate forms, M = F/c 
= mc, where E = energy, and m = mass of photon. 

If a source of electromagnetic radiation produces 
thrust at an exhaust velocity of c = 3 x 10” cm./sec., 
why should it not be used as a rocket motor? The 
answer is simply that our present-day technology does 
not permit more than an extremely small portion of 
the rocket-fuel mass to be transformed into radiant 
energy. If we put a flashlight somewhere in outer 
space and switch on its light beam, it would represent 
a photon rocket. However, by the time its supply of 
energy was exhausted, it would have reached a final 
velocity of only 10* meters/sec., and its total mass 
would have been reduced by a tiny fraction. This 
makes it utterly impracticable as a rocket vehicle. 


Mass Ratio Must Be Considered 


It is not only the exhaust velocity but also the useful 
mass ratio that characterizes a rocket vehicle. While 
the former is excellent in photon rockets, the latter is 
still hopelessly small. Whether we will ever succeed in 
developing techniques for the conversion of matter into 
radiant energy at a conversion factor that makes 
photon rockets useful is an interesting speculation. 

While the practical realization of a photon rocket 
is still beyond our conception, the theory of the flight 


Plasma rockets give high thrusts—Fig. 6 






























































SBS Accelerator ‘coils 


S883 2 














behavior of such rockets can be developed on the 
assumption that certain technical problems have been 
solved. 

If we assume that conversion of energy into kinetic 
energy of the exhaust particles works without losses 
(an assumption not justified with present technology), 
we find the following conversion factors for the trans- 
formation of mass into kinetic energy :” 

Conversion Factor 


Type of Propulsion (Mass — Energy) 
Chemical] Serer 
Plasma ae Uae 
Ion 5x 10" 
Nuclear 

fission 10° 
fusion 4-10" 
Ideal photon 1 


For the nuclear transformations, it is assumed_that 
the entire amount of fuel consists of fissionable or 
fusionable material, and that the fission or fusion 
energy is transformed entirely into kinetic energy of 
the fission or fusion products. No working fluid is 
used. Techniques for this process are still completely 
unknown. 

The highest possible conversion factor of a nuclear 
reaction (a hypothetical reaction in which protons and 
neutrons are fused together to form a medium-weight 
nucleus) is less than 10°. No methods are presently 
known (even theoretically) to convert mass into energy 
on a large, controlled scale with a greater conversion 
factor. 

Even at a conversion factor of 10°, the energy 
would have to be imparted to the exhaust particles in 
a form other than heat energy, to avoid extremely 
high temperatures. 

The ideal photon rocket would have a power output 
from its thrust chamber surpassing that of chemical 
thrust chambers by a factor of 10°, based on the same 
thrust. Regenerative cooling would not be possible 
because of the small rate of fuel consumption. Con- 
version device, container walls and reflecting surfaces 
would have to be ideal to the extent that they would 
not absorb more than about 10° of the total power 
passing through the thrust chamber. 

It’s evident that photon propulsion presents an ex- 
tremely interesting field for the theoretician. But a 
number of practical limitations prevent the realization 
of photon rockets until entirely new methods of energy 
conversion and high-temperature technologies have 
been found. 
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Designing Turbulent-Flow Systems 


A new correlation is presented for data on 
non-Newtonian turbulent flow. Scaleup 
methods are illustrated by use of data taken 


from the literature. 


RICHARD LeBARON BOWEN, Jr., Coated Textile Mills, Inc.* 


As pointed out in Part 8, no universal correlation 
has been suggested for turbulent non-Newtonian fluids, 
though methods are available for pseudoplastic or di- 
latant fluids obeying the power law Eq. (22) or ideal 
Bingham plastic materials fitting Eq. (6). 

There is a heretofore unpublished method of cor- 
relation for turbulent non-Newtonian data, which ap- 
pears to be applicable to all fluids for which there are 
published data. It will be noted that on the logarithmic 
plots of the DAP/4L vs. 8V/D data the turbulent 
branches appear to describe straight lines and each 
branch appears to be almost parallel to the next. 
For the data of Alves, et al., the turbulent branches 
represent 4-in., }-in., and 3-in. pipes, each about half 
the diameter of the next (Fig. 4). Note that with 
increasing values of 8V/D the pipe size of the turbu- 
lent branches decreases, and the distance between the 
branches is roughly the same. At constant values of 
DAP/4L, the branches are separated by about 1.8-fold, 
while at constant values of 8V/D the branches are 
separated about threefold. There is about a twofold 
variation in pipe size between the branches. This sug- 
gests that if either the expression constituting the 
ordinate or the abscissa were multiplied by a func- 
tion of the diameter, a correlation of the turbulent 
data might be obtained. 

In an effort to resolve this problem, the various em- 
pirical equations that have been suggested for fully de- 


* For author biography, see Chem. Eng., June 12, 1961, p. 248. 
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veloped turbulent Newtonian flow were considered. 
The simplest form is the well-known Blasius friction 
factor equation for turbulent Newtonian flow between 
Reynolds numbers of 4,000 and 100,000.* 

f = 0.079/(Npr.)** (28) 
Another similar equation supposedly valid between 
Reynolds numbers of 5,000 and 200,000 is’ 

f = 0.046/(NRr.)°? (29) 
Xq. (29) is about 10% below Eq. (28) at low Reyn- 
olds numbers, but meets it at higher Reynolds num- 
bers. Both of these equations represent straight lines 
for a logarithmic plot of f vs. Nx., and the exponent is 
of course the slope of the line with the sign changed. 
However, the experimental evidence indicates that 
at Reynolds numbers much higher than 100,000 the 
friction factor plot flattens out so that, in general, it 
describes a slight curve. Equations such as the fol- 
lowing have been proposed to represent more exactly 
the experimental data for Reynolds numbers of from 
3,000 to 3,000,000° 


f = 0.0040 + 0.125/(N re)? (30) 
The von Karmen equation” is more complicated: 


V1/f = 4.0 log (Nr. Vf) — 0.40 (31) 
Eq. (31) lies slightly (about 2%) under Eq. (30), 
while Eq. (28) varies only a fraction of a percent 
from Eq. (31), for Reynolds numbers of 5,000-70,000. 
The vast majority of the non-Newtonian fluids en- 
countered are of a rather viscous nature so that any 
equivalent Reynolds numbers for these materials will 
only rarely exceed 100,000. Therefore, use of a 
relationship of the form of the Blasius Eq. (28) would 
be an excellent approximation for those cases where 
the data can be correlated on a Reynolds number chart 
and this correlation can be reasonably fitted with a 
straight line. Let us consider the Blasius Eq. (28) for 
the case of Newtonian fluids, using actual terms. 


gc DA P/2 pL V? = 0.079 (D V p/p) (32) 
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This can be rearranged to 

D1 A P/L = k V4 (33) 
which is the relationship that we were looking for 
above, although it applies specifically to Newtonian 
fluids. It indicates that DAP/4L would have to be 
multiplied by D°” for the turbulent data to correlate 
when plotted against the velocity. It further indicates 
that if a logarithmic plot were made of D** AP/L vs. 
V, a straight line would be obtained with a slope of 
1.75. Reference to Eq. (32) will show that Eq. (33) 
is actually in the general form of 


D&+) 4 P/L =kVe-» =kVe (34) 
where b is defined by 
f =a/(Nre)® (35) 


It is evident that c is either the slope defined by Eq. 
(84), or the slope of the individual turbulent branches 
when the DAP/4L vs. 8V/D data is plotted logarith- 
mically. Eq. (34) can be written entirely in terms of ¢ 

D@-9 A P/L = kVe (36) 
It is evident that the slopes b and ¢ are interrelated 
so that the equations can be defined if either is known. 
Further, it is evident that the numerical sum of the 
two slopes must be 2.0. The two slopes can thus be 
used to check against each other. Eqs. (34) and 
(86) are applicable to all fluids where a correlation 
can be obtained using a Reynolds number defined by 
Eq. (82) wherein the viscosity remains constant. Eqs. 
(84) and (36) are not rigorously correct expressions 
for Newtonian fluids, since the turbulent Reynolds 
number vs. friction factor relationship is best ex- 
pressed by equations such as Eqs. (80) or (31). How- 
ever, for a range of Reynolds numbers up to 100,000, 
use of Eqs. (33), (34) or (36) with the appropriate 
value of k would give results within a fraction of a 
per cent of values of V and D’* AP/L, obtained by 
using Eq. (30). Since we are going to extend these 
relationships to non-Newtonian fluids, the accuracy 
of the approximation is more than satisfactory for 
engineering applications. 

The method will give a greater precision in the cor- 
relation of non-Newtonian turbulent data than any 
other method known. Invariably, the non-Newtonian 
data collected to date have produced turbulent veloci- 
ties that only vary several-fold, hardly ever over five- 
fold. However, high velocities are not generally 
practical from an engineering point of view with non- 
Newtonian fluids, since they require prodigious pres- 
sure drops. For a five- or even tenfold variation of 
turbulent velocities, our straight-line approximation 
will be extremely accurate and obviously more useful 
than any relationship that produces a curve for a 
logarithmic plot of DAP/L vs. V. 


Example No. 1 


We will now return to the slurry data of Wilhelm, 
et al., and Alves, et al. We have mentioned that the 
turbulent data for the 54.3% cement rock suspensions 
of Wilhelm, et al., for #- and 14-in. pipes correlate 
very well when the plastic viscosity », is used in the 
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Reynolds number. On the DAP/4L vs. 8V/D plot, the 
?-in. turbulent data has a slope of about 1.82 and the 
14-in. data a slope of about 1.76 (Fig. 5).* According 
to Eqs. (34) and 36), if c is either 1.82 or 1.76, then b 
must be 0.18 or 0.24. When the data are plotted as 
the Reynolds number (using the plastic viscosity) 
vs. the friction factor, a line with a slope of about 
—0.23 can be drawn through the data, and the ma- 
jority of the points fall within a few percent of the 
line. It is evident that the two j-in. turbulent data 
points with the lowest 8V/D are probably in error, 
the pressure drop being too low. Plotting the data on 
a Reynolds number chart actually tends to spread the 
points out and magnify any experimental errors, since 
one of the measured variables, the velocity, occurs in 
both the Reynolds number and the friction factor, 
and in one term it is squared. Therefore, in the case 
at hand for the 54.83% cement rock suspension, it 
would appear that D'* AP/L should be plotted against 
the velocity to obtain a correlation of this turbulent 
data, and the curve should have a slope of 1.77. (We 
have actually used D** AP/4L since it simplifies the 
calculations considerably.) When the data are plotted 
in this manner, a remarkable correlation is indeed 
produced (Fig. 9). The slope is almost exactly 1.77. 

We now have a method of correlation for certain 
types of non-Newtonian materials (Bingham plastic 
fluids) in the turbulent region. It is important to 
note that we are not trying to correlate different 
non-Newtonian fluids. We are only interested in a 
precise correlation of the turbulent data for different 
pipe sizes, for a specific fluid, for the purpose of 
scale-up. It is our purpose throughout this series to 
provide methods for the engineer to use on specific 
systems, rather than any correlation of all fluids. 

In our present method for plastic materials, the data 
are first plotted on a DAP/4L vs. 8V/D diagram, and 
the slopes c of the turbulent branches are determined 
for the various pipe sizes. Then the data are plotted 
on a friction factor chart, using a constant plastic 
viscosity term in the Reynolds number. Actually since 
both p and yw, are assumed to be constant, this calcula- 
tion can be simplified by plotting the friction factor 
vs. the product DV. If the data correlate in this man- 
ner, the slope b is determined from the plot (the slope 
will be the same on logarithmic coordinates regardless 
of whether DVp/n, or DV are used). If the slopes D 
and ¢ add up to 2.0, then a correlation may be expected 
by plotting D°*” AP/4L vs. V, where the data should 
have a slope of c. When this correlation has been ob- 
tained, values of D“*” AP/4L and V are taken for two 
points from the smooth curve and converted to DAP/ 
4L and 8V/D for various pipe sizes (such as 3.0-, 6.0-, 
12.0-, and 30.0-in. for the 54.3% cement rock suspen- 
sion of Wilhelm, et al.). These are plotted on the 
DAP/4L vs. 8V/D chart with the curve for laminar 
flow (Fig. 5). The point of intersection of the tur- 
bulent branches with the laminar curve represents 
the critical point where flow changes from laminar to 
turbulent in a particular pipe size. 


* See Chem. Eng. June 26, 1961, p. 128. 
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Example 1 


Data of Wilhelm, et al.—Fig. 9 
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A very important fact becomes evident here. When 
the Reynolds number (using Eq. 20) is calculated for 
the critical points, it is apparent that the critical 
Reynolds number varies with the size of the pipe. For 
the 54.3% cement rock suspension data of Wilhelm, 
et al., the Reynolds number increases from 1,680 with 
a 8-in. pipe, to 4,740 for a 30-in. pipe (Table III). 

However, the critical velocities for this fluid are of 
the same order of magnitude and pass through a mini- 
mum. The reason for the variance of the critical 
Reynolds numbers with pipe size is apparent in the 
shape of the laminar curve that intersects the turbu- 
lent branches. If a line with a slope of unity were to 


Data of Wilhelm, et al—Table III 


Pipe Critical 
Size, Velocity, Critical 
In. Ft./Sec. Nee 
3% 4.10 1,680 
34 (0.812) 3.68 1,960 
114 (1.59) 3.63 2,280 
3.0 3.74 2,660 
6.0 3.97 3,160 
12.0 4.28 3,760 
30.0 4.75 4,740 
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be drawn through the extended turbulent branches of 
this fluid at appropriate points, the critical Reynolds 
numbers would be essentially constant, and the veloci- 
ties would be inversely proportional to the pipe size, 
so that the product DV for each fluid would be a con- 
stant. However, once the slope of the laminar DAP/4L 
vs. 8V/D data becomes less than unity, the critical 
Reynolds number varies with pipe size. 

These facts have never been pointed out before. 
Indeed, it is presently maintained by some that the 
critical Reynolds number for any specific fluid is a 
constant for that fluid, and that for different fluids 
this value may range from 2,000 to 3,000.° Others 
would recommend a critical Reynolds number of 2,000, 
or slightly more for plastic fluids.» One criterion 
for determining the end of the laminar region for 
non-Newtonian fluids is derived from the power law 
using the Newtonian critical Reynolds number of 
2,100. With plastic materials, this requires forcing 
a straight line through the laminar data to obtain a 
value of n’. The data of Wilhelm, et al., are cited as 
substantiating the criterion. Table III shows that 
the critical Reynolds numbers for the ?- and 13-in. 
pipes that were used happen to be just about 2,100, 
but it is not true for other pipe sizes. It may be sus- 
pected that this particular criterion may be accurate 
only with some materials that follow the power law. 

When discussing the construction of the pipe-flow 
charts for laminar non-Newtonian flow, it was sug- 
gested that a critical Reynolds number of 2,000 be 
used as an approximation for the end of the laminar 
flow region. It is apparent that, for larger pipe sizes 
with very non-Newtonian fluids, this may be extremely 
conservative, and laminar flow may exist considerably 
farther. For very small pipes, 2,000 may be too great. 
If the pipe-flow curves in which one is interested fall 
too far above a Reynolds number of 2,000, then tur- 
bulent data must be collected. 


Pseudoplastic Fluids 


We have seen that certain plastic fluids correlate 
on a Reynolds number chart by using the plastic vis- 
cosity u,, which is a constant, in the Reynolds num- 
ber. Pseudoplastic materials on the other hand do not 
correlate when using a constant viscosity term, but 
rather require a variable viscosity term as indicated 
in Eq. (20), which reduces to Eq. (24). It has been 
shown that turbulent data for these pseudoplastic ma- 
terials correlate on a Reynolds number plot as a family 
of curves, with the parameter representing the slope 
nv of the logarithmic plot of the DAP/4L vs. 8V/D 
data. These parameters can be fitted with Eq. (27), 
but the Blasius-type equation can also be used as an 
approximation to describe the correlation 

f =a/(Nrem)? (37) 
If we substitute the actual terms of the Reynolds 
number (Eq. 24) and the friction factor into Eq. 
(37), and rearrange the terms as above, we obtain 


Dot ™) 4 P/L = kVe-%+ im) = KVe (38) 
For the case of Newtonian fluids where 7’ is unity, this 
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TURBULENT FLOW ... 


Example 2. Carborpol solution (0.2%) of Dodge 


Flow diagram—Fig. 10 
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Turbulent correlation—Fig. 1] 


































! v D'-2°AP/4L, Ib. /ft.!8° 
4-in. pipe scaleup. i | 
6 4 1/2-in.pipe | 
8-in. pipe scaleup. at © I~ in. pipe 
Oo 2- in. pipe 
2 “= 
| — 
1.0 ‘ 
0.8f x Slope 1.66 
0.6 & 
| RK 
Ol 0.0242-in. tube a8 g 
vy 0.033!-in. tube 03 p 
d 1/2-in. pipe g 
© 1|-in. pipe 0.2 r 
O 2-in. pipe ts 
$e Eh ee | 
0.01 a L 008 LJ 
10 10? 10° 10° Se 6 18.10 20 30 40 60 
8V/D, sec-' V, ft./sec 


equation reduces to Eq. (34). Therefore, it is neces- 
say to know the slopes n’ and b, to be able to find the 
value of the exponent for D in Eq. (38). Knowing 7’, 
it is possible to determine b from a logarithmic plot 
of turbulent values of DAP/4L vs. 8V/D. The slope c 
of the turbulent branches equals (2 — 2b + bn’) of 
Eq. (88) and would allow calculation of b. Once b 
has been determined (by calculation or graphically), 
the turbulent data are correlated as with the plastic 
materials, plotting D°*""? AP/4L vs. V, and the de- 
sign proceeds as above. 


Example No, 2 


This is illustrated with a pseudoplastic fluid (0.2% 
water solution of the polymer carboxypolymethylene, 
known as Carbopol) taken from the work of Dodge.* 
The DAP/4L vs. 8V/D plot is first constructed with 
the turbulent branches (Fig. 10). Data for 4-, 1- and 
2-in. pipeline tests and data for -#s-in. extrusion 
rheometer tubes all correlate very nicely in the laminar 
region to give a straight line with a slope (n’) of 0.726. 
The turbulent data correlated reasonably well on a 
Reynolds number chart using Eq. (24) and gave a 
slope (b) of about 0.27. (Actually, the data fall on 
three distinct, slightly different lines with slopes of 
0.25, 0.27 and 0.29 for the 3-, 1-, and 2-in. pipes, re- 
spectively.) Using n’ and b of 0.726 and 0.27, we ob- 
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tain 1.20 as the exponent for D in Eq. (388). We then 
plot D'*” AP/4L vs. V logarithmically. It will be seen 
that the turbulent data correlate extremely well when 
plotted in this manner, giving a slope of 1.66 (Fig. 
11). When the theoretical exponent of V is calculated 
from Eq. (38), it turns out to be 1.66. The turbulent 
branches on the DAP/4L vs. 8V/D plot appear to have 
slightly different slopes, giving 1.66, 1.64 and 1.62 for 
the 3-, 1-, and 2-in. pipes. This appears to be a real 
deviation of the turbulent data, and for the 2-in. pipe 
represents a maximum difference of about 10% at 
the highest 8V/D (from a line with a slope of 1.66 
through the lower points). Whether this is an experi- 
mental error due to the system or whether it is the 
true nature of the fluid is not apparent at this point. 
When the turbulent data are correlated on a single 
plot, this difference is hardly detectable (Fig. 11). 


Plastic Fluids Lack Transition Zone 


We intentionally started the scale-up procedure for 
turbulent non-Newtonian fluids with plastic fluids, 
since there is apparently no appreciable transition 
zone with many of them. It will be noted that the 
turbulent branches rise quite abruptly from the lami- 
nar curve on the logarithmic DAP/4L vs. 8V/D plot 
(Fig. 5). It is to be supposed that there is a very 
slight curve at the juncture of the laminar and turbu- 
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lent regions. ‘This appears quite distinctly in the one 
yun (plastic fluid) published by Caldwell and Bab- 
pitt? A straight line through these turbulent-data 
points on the DAP/4L vs. 8V/D plot intersects the 
laminar curve at an 8V/D of about 950, while the actual 
data points appear to leave the laminar curve at about 
850 or 900. This produces a connecting line of inter- 
mediate slope between the laminar and turbulent lines 
on a Reynolds number chart using the plastic vis- 
cosity. Such an intermediate region appears clearly 
for data on pulp slurries.* 

It was originally suggested from the shape of the 
curves of plastic fluids on a Reynolds number chart 
(using Eq. 24) that these materials (specifically in- 
cluding the data of Alves, et al., and Wilhelm, et al.) 
were still in the transition zone, over the range covered 
by the turbulent data.® ™ 

It was further stated that the transition zone for 
the fluids considered (all slurries or suspensions for 
the data above a Reynolds number of 2,100) extended 
as high as 70,000. A later work suggested that the 
fluids were changing from a non-Newtonian to a 
Newtonian character (i.e, ”’ was increasing with 
shear-rate) at the shear stresses prevalent in the ap- 
parent transition region, and that this rheological 
change, rather than an actual transition phenomenon, 
was responsible for the apparent constancy of the 
friction factor at Reynolds numbers above 2,100.° 
Actually, there does not appear to be any transition 
zone for plastic fluids in the sense of the Newtonian 
transition zone. 


Transition Zone for Pseudoplastics 


Both Newtonian and non-Newtonian pseudoplastic 
fluids have definite and characteristic transition 
zones. This is illustrated by the 0.2% Carbopol data 
(Fig. 10). Between the fully developed turbulent 
branches and the laminar curve, there is a connecting 
line of very steep slope, in this case with a slope of 
about 2.5; this represents the transition region. The 
viscous Newtonian fluid (60% sugar solution) used 
by Dodge shows the same type of transition zone.‘ 
On a conventional Reynolds number chart, this transi- 
tion region shows up as a short line, with a positive 
slope, connecting the lines representing laminar and 
fully developed turbulent flow, both of which have 
negative slopes. However, we believe it should be 
evident that the true significance of this change can 
best be seen on a logarithmic plot of the DAP/4L vs. 
8V/D data; the turbulent branches rise very sharply 
at first through a short transitional zone until fully 
developed turbulence is established. With the 0.2% 
Carbopol solution, the pressure drop increases as the 
2.5 power of the velocity in the transition zone, and 
then drops down to the 1.66 power. The 0.2% Carbopol 
data seem to indicate that the end of the transitional 
zone occurs along a line parallel to the laminar curve 
(Fig. 10). 

If this is so, then the transitional data could be 
correlated on a plot of D°AP/4L vs. V, where « can be 
determined as outlined above. For our present pur- 
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poses, we will draw a “transition limit line” parallel 
to the laminar line at the intersection of the transi- 
tion and turbulent regions. For purposes of scaleup, 
two points are taken from the smooth curve of the 
turbulent correlation plot (Fig. 11), and values for 
DAP/4L and 8V/D are calculated for several different 
pipe sizes, such as 4.0- and 8.0-in. These values are 
placed on the original DAP/4L vs. 8V/D plot and ex- 
tended down to the transition limit line (Fig. 10). 
Then, transition lines are drawn parallel to the ex- 
perimental ones. 

Eqs. (34) and (38) can both be generalized as 

Dz A P/L = kV? 
which can be rearranged to the form 
A P/L V¢ = k/D* (40) 

Eq. (39) represents the correlation of the fully de- 
veloped turbulent data (when such a correlation is 
possible), so that ¢ is the slope of a logarithmic plot 
of D*AP/L vs. V. The exponent ¢ also represents the 
slope of the fully developed turbulent branches on a 
DAP/4L vs. 8V/D plot. In Eq. (40), both & and D? 
are constants for a particular pipe size, so the left 
side of the equation must also be constant under these 
conditions. Thus, we can correlate turbulent data that 
cannot be correlated on a Reynolds number chart. 


(39) 


Example No. 3 


This can be illustrated very precisely with the 
anomalous fluid reported by Dodge,“ * which consisted 
of a 0.3% water solution of sodium carboxymethylcel- 
lulose (CMC). No correlation was obtained on a Reyn- 
olds number plot using Eq. (24), and the data fell far 
below what might be expected from a comparison with 
other pseudoplastic solutions. An even poorer Reyn- 
olds number correlation is obtained using a constant 
viscosity value in the Reynolds number. When the 
DAP/4L vs. 8V/D plot is examined, it is seen that 
the laminar data correlate excellently and the tur- 
bulent branches produce very straight lines, with 
slopes of 1.35, 1.35 and 1.36 for the 3-, 1-, and 2-in. 
pipes (Fig. 12). On the basis of these data, a value 
of 1.35 was selected for c in Eq. (40), and average 
values of AP/LV** were calculated for each pipe size. 
These were then plotted logarithmically against the 
pipe diameter (Fig. 13). The slope of the line is 
equivalent to the numerical value of the exponent x 
of Eq. (40) and this is used in Eq. (39) for a tur- 
bulent correlation. The slope of the line is about —1.03. 
This indicates that a correlation of the turbulent 
data should be obtained by plotting D'’ AP/L (or D'™ 
AP/4L) against the velocity (Fig. 14). The data fit a 
line with a slope of 1.36, which is in good agreement 
with the individual slopes of the turbulent branches 
on the DAP/4L vs. 8V/D plot. Two points are taken 
off the smooth D'™ AP/4L vs. V curve, and values of 
DAP/4L and 8V/D are calculated for various pipe 
sizes, such as 4.0- and 8.0-in. These are plotted on 
the chart with the original data (Fig. 12). 

In this particular case, it is difficult to extrapolate 
into the transition region, since it is apparent that 
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TURBULENT FLOW ... 


Example 3. Carboxymethylcellulose solution (0.3%) 


Flow diagram—Fig. 12 





Plot for determining factor D’—Fig, | 
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the transition limit line (intersection of transition 
and fully developed turbulent lines) cannot remain 
parallel to the laminar curve, which bends towards 
the origin. The transition zone must become wider for 
larger pipe sizes (and smaller values of 8V/D), other- 
wise the fully developed turbulent lines for very large 
pipes would be running parallel to the laminar curve, 
an obvious impossibility. For the particular case of 
this 0.8% CMC solution, the graphical representation 
of Eq. (39) in the correlation (Fig. 14) indicated that 
the friction factor correlates only against 1/(D°” 
V°"). However, our method permits easy scaleup of 
the turbulent data where no other procedure is pos- 
sible. The fact that we cannot define the transition 
zone precisely is no particular drawback. This zone 
can be indicated. with enough accuracy to indicate 
where fully developed turbulence probably commences. 
Because of the inherent uncertainties concerning the 
transition zone, one would never scaleup to this region. 


Example No. 4 


The data of Alves, et al., for the 23% lime slurry 
do not correlate like the slurry data of Wilhelm, et al. 
In the first place, the data are scattered a little more, 
so that the turbulent branches appear to have slopes 
of 1.86, 1.80 and 1.84 for the 4-, 4- and 4-in. pipes 
(Fig. 4). If the relationships of Eq. (34) hold, then 
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the slope b should be somewhere between 0.14 and 
0.20. However, when the data are plotted as friction | 
factor vs. Reynolds number (using a constant viscosity 
term), a line must have a slope of about 0.27 to pass | 
through all points. Careful examination of the plot | 
shows that the data actually fall on three parallel | 
lines, with slopes of from about 0.15 to 0.20. There- 
fore, since the data do not correlate on the Reynolds } 
number plot, Eq. (34) is not applicable. An even 
poorer correlation is obtained when a variable vis- 
cosity term is used in the Reynolds number (Fig. 8). | 
Therefore Eq. (38) is not applicable either. This fluid 
must be treated as an anomalous fluid by the method 
outlined above. However, we will use an alternate 
method for correlating this fluid. 

The DAP/4L values for the turbulent 23% lime 
slurry data are plotted logarithmically against the 
velocity (Fig. 15). Then, a pair of parallel rules is 








used to draw the best set of parallel lines through the 


data, which in this case turn out to have slopes of | 


about 1.83. A vertical line is drawn through these 
lines at any arbitrarily chosen value of V, as at 15 
in the example. Then, values of DAP/4L are read off 
the graph, and these are plotted against the pipe di- 
ameter. The slope of the line obtained indicates the 
power of D, which DAP/4L must be multiplied by for 
the turbulent data to correlate. In this case, the slope 
is —0.30, and indicates that D'’aP/4L vs. V. should 
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Turbulent correlation—Fig. 14 
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correlate this turbulent data. When the data are plot- 
ted in this manner, we see a remarkable correlation, 
considering that the data are rather scattered (Fig. 
16). If the plot of DAP/4L vs. D does not produce a 
straight line, then the position of one of the lines in 
the original DAP/4L vs. V plot must be changed 
slightly (Fig. 15). Two points are taken from the 
smooth curve of the D**AP/4L vs. V plot, and these 
are used to calculate values of DAP/4L and 8V/D for 
several pipe sizes, such as 1.0-, 2.0-, 4.0-, 8.0-, and 
16-in. for the case at hand. These are then added to 
the original DAP/4L vs. 8V/D plot with the laminar 
data (Fig. 4). It is worth noting that in this case 
the critical Reynolds numbers for the juncture of lami- 
nar and turbulent flow increases with pipe size, as 
shown by Table IV on the next page. 

It will be seen that the critical velocity is almost con- 
stant, but does go through a slight minimum. 


Final Step 


There is one last step for turbulent non-Newtonian 
scaleup for all these fluids. After the turbulent 
branches have been established on the laminar flow 
diagram, then Ap and Q are calculated for each pipe 
size, as outlined for laminar pipe-flow scaleup. This 
is done in the same manner as for laminar flow, using 
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Example 4. Lime slurry (23%) 
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Turbulent correlation—Fig. 16 
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Plot for determining factor D’—Fig. 15 
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TURBULENT FLOW... 


Data of Alves, et al.—Table IV 


Pipe Critical 
Size, Velocity, Critical 
In. Ft. /Sec. TReG 
14 eae 2,010 
M4 11.4 2,370 
14 12 2,930 
1.0 11:25 3,620 
2.0 117 4,550 
4.0 i233 5,670 
8.0 13.1 4,190 
16.0 13.65 8 ,620 


the constants worked out above. It differs in that 
separate values of DAP/4L and 8V/D have to be chosen 
for each pipe size, rather than single values for all 
pipe sizes as for laminar flow. 

However, since the turbulent branches are straight 
lines, only two points have to be taken if the pipe-flow 
curve is to be plotted logarithmically, as it should be 
if one is to read the lower values. If the lower value 
taken is the critical point, then the lower critical limit 
is automatically determined. This is why we have 


cal velocity for non-Newtonians. However, if laminar 
pipe-flow curves are to be constructed as well as tur. 
bulent ones, the intermediate step is not necessary 
where there is no transition zone, since the intersec. 
tion of the laminar and the turbulent curves for a par. 
ticular pipe size indicates the critical point automati- 
cally. We have constructed such a pipe-flow chart for 
the laminar and turbulent regions, using the 0.2% 
Carbopol data of Dodge to give an idea of how such 
a chart looks (Fig. 17). 


Pipe-flow chart (Carbopol)—Fig. 17 
a loss, Ap, psi./I00 ft. pipe 
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DAP/4LShear stress at wall of pipe or tube, 
lb./sq. ft. 


f Fanning friction factor (dimensionless, (DAP/4L)/ 
(pV?/2g.). 


We Gravitational constant, 32.2(ft./sec.)/sec. 
: Constant in turbulent correlation equations, such as 
Eqs. (34) and (38). 


L Pipe or tube length, ft. 
n’ Non-Newtonian rheological constant, see Eq. (22). 
Nre Conventional Reynolds number (dimensionless), 


DV p/p. 
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taken the turbulent data from the D*AP/4L vs. V cor- 10 

relation to a DAP/4L vs. 8V/D plot rather than 

directly to a Ap vs. Q plot. | 

By this additional step, the critical value of the ve- Ol | 

locity is established graphically. There is no other | . 

means at our disposal to calculate precisely the criti- ol” 10 10 102 +103 “104 

Flow rate, Q, gal./min. 
Equations Cited in This Article Neree Generalized Reynolds number (dimensionless), de- 
am 6 fined by Eq. (20). 
tT = Ty + Mp (dv/dr) (6) Neen Reynolds number (dimensionless) used by 
N ee DVop (20) Hedstrom for Bingham plastic fluids, DVp/up 
oy ReG “Ge (DAP/4L)/(8V/D) Nerew Reynolds number, (dimensionless) used by Metzner 
A 5 aaa ta and Reed, defined by Eg. (24). 
DAP/4L = K’ (8V/D) (22) AP Pressure drop, lb./sq. ft. 
Vy ee Eee (24) Ap Pressure group, psi. 
_— ake | Q Flow rate, gpm. 
: V Mean linear velocity, ft./sec. 
2 ae log IN we (f)'-@"™] — 0.40 _ (27) 8V/D Shear rate of a Newtonian fluid at the wall of a 
7, (n’)9 75 Sipe (n’)!2 pipe (laminar flow), or flow function for non- 
re Newtonian fluids, sec.* 
es a x Constant in turbulent correlation Eqs. (39) and 
40). 

: eae in nae ep te yg ie ” p cai: Ib./cu. £t. 

“ —— in Blasius-type Eq. 35. Also constant in | Viscosity of a Newtonian fluid, lb./(sec.) (ft.). 
turbulent correlation equations such as Eqs. (34) te Viscosity of a Bingham plastic fluid, Ib./(sec.) (ft.). 
and (35). Equivalent to slope, with sign changed, 
of logarithmic plot of Fanning friction vs. Reynolds 
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JESSE COATES and BERNARD S. PRESSBURG 
Louisiana State University 


Drying is one method of separating a liquid from a 
solid. Technically, it is a vaporization process in which 
the heat rate and mass transfer rate contro] equipment 
design. 

In most dryers, heat is transferred by convection 
from a gaseous drying medium to the surface of the 
wet solid. In a few designs, radiation from the walls 
of the dryer to the wet material supplements convec- 
tion.” This heat vaporizes the liquid, which is most 
commonly water. Depending on operating conditions, 
a small portion of the heat acts as sensible heat to 
raise the temperature of the wet solid. 

The vapor that is thus formed must diffuse into the 
gas phase. In doing so, it passes through the same gas- 
phase convective boundary-layer resistance through 
which the heat passed. Transfer of heat is in the oppo- 
site direction to the transfer of mass. 

In these respects, drying is identical with humidifi- 
cation.” Major difference between these operations 
is that in humidification the water comes from a pure 
liquid while in drying it comes from liquid dispersed 
ina solid. Thus, drying requires that a new resistance 
must be considered. This resistance opposes movement 
of the liquid through the solid to the gas-solid inter- 
face. 

The significance of this resistance becomes apparent 
if we analyze typical drying data obtained in a batch 
dryer. If we use the data in Fig. 1, we note that the 
rate at which the liquid is vaporized is constant at 
first, as shown by the straight portion of the line. This 
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In batch or continuous dryers, simultaneous 
heat and mass transfer govern the separation of liquids 
from solids, and control the equipment performance. 











Plot drying data 


Drying Uses Mass and Heat Transfer 





Analyze drying rate 


ii 


Compare material structure 


constant rate holds until the moisture content of the 
wet stock reaches a critical value, at which point the 
rate begins to decrease. It continues to decrease, there- 
after, ultimately falling to zero when the moisture 
content has been reduced to an equilibrium value that 
is the lowest value it can reach at the drying conditions 
used. 

This behavior can be shown more effectively by plot- 
ting the drying rate versus the residual moisture as 
shown in Fig. 2. If the original data in Fig. 1 are 
used, Awt and A@ are calculated and their ratio is 
assumed to be that at the average moisture content. 
This method is preferable if the data are very accu- 
rate and are taken at frequent intervals, such that 
Awt/A@ approaches dwt/dé. In the alternate method, 
the instantaneous tangent is determined for several 
points along the curve. This method tends to smooth 
out erratic data but depends on the precision with 
which the tangent to the curve is measured. 

Two distinct regions can be seen in Fig. 2, although 
the temperature and humidity of the drying medium 
and the flow conditions under which it is contacted 
with the wet material remain the same throughout. 

The first period extends from the initial moisture 
content X, to the critical X, and is designated as con- 
stant-rate drying. This period also corresponds to the 
first straight line portion of Fig. 1. The second period 
begins at X, and continues to the end of the drying, 
at which time the moisture content is X,. Given 
enough time, it could continue to the equilibrium mois- 
ture content X.* This period is the falling-rate region. 

The transition between these periods occurs at the 
critical time 6,. In Fig. 1, this is the time at which 
the drying curve first departs from linearity. It may 
be determined more closely by using Fig. 2, where X, 
is found at the intersection of the constant-rate and 
falling-rate lines. This value is used, either in the 
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Drying data show liquid resistance—Fig. 1 
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tabulated data or curve in Fig. 1, to establish the 
time 6,. 


How Drying Occurs in Constant-Rate Period 


The first period corresponds to the physical situation 
in which the surface of the solid is completely wet. 
Conditions are such that the diffusion of liquid within 
the solid meets negligible resistance as it migrates to 
the surface at a rate equal to the drying rate, thus 
keeping the liquid surface layer intact. The tempera- 
ture of this surface layer is the steady-state value 
required by the heat balance and the heat transfer rate 
equations: 

dQ/Adé@ = Rdy = h(t — t.) = kn(Hz — H) dw (1) 


In the limiting case, assumed in Eq. (1), heat trans- 
fer is by convection alone and ¢, is the wet bulb-tem- 
perature of the drying medium, exactly as discussed 
in our previous article.* This is the usual situation 
in batch dryers such as the tray, cabinet, pan and 
similar designs. It is also true in adiabatically oper- 
ated tunnel or rotary dryers as described in Refs. 3, 
4 and 5. Under these circumstances, the drying rate R 
is determined from knowledge of either the heat or 
mass transfer coefficients and the characteristics of 
the medium: 

R =duwt/A dé = ku(H, — H) = hit — t,)/d (2) 


Appropriate correlations for the heat and mass 
transfer coefficients” * may be applied, such as for air 
flow past flat surfaces: 

h = 0.0128G°:8 (3) 
ky = 0.036G/(IG/p)°?*N sc? (8a) 

Since both coefficients are determined by the same 
boundary layer conditions, they behave the same both 
qualitatively and quantitatively. 

When the wet stock reaches the critical moisture 
content and the drying rate begins to fall, there is no 
reason to believe that the coefficients change. Mass 
flow rate of the air and all other physical conditions 
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are substantially unchanged. Since the rates do fall, 
other factors must be responsible. For the heat trans. 
fer, we can reason that as the rate of vaporization 
falls, more heat is transferred to the surface than is 
utilized as latent heat. The remainder is used as 
sensible heat and raises the surface temperature. This, 
in turn, reduces the temperature difference and con- 
sequently the rate of heat flow. 

At the higher surface temperature, however, H, 
would be higher and Eq. (2) would suggest that the 
rate of diffusion should increase. This is contrary to 
the observed behavior. The conclusion follows that 
when the moisture content at the surface falls below 
a critical value, part of the surface becomes dry and 
no vaporization takes place.’ Treybal’ notes that this 
critical point may mark the complete removal of un- 
bound liquid (defined as that which exerts its full 
vapor pressure). The remaining liquid is bound in 
some fashion (adsorbed water or water of crystalliza- 
tion) that reduces its effective vapor pressure below 
that of unbound liquid at the same temperature. 

Vaporization may occur within the body instead of 
at the surface. Thus, both the heat and mass transfer 
resistances would be increased. In any case, the drying 
rate would vary directly as X did. It would be R,, 
when X is equal to or greater than X, and it would be 
zero when X equals X*. In the simplest case, the pro- 
portionality would be linear: 


ee Ga 
Rrr = Rel $4) (4) 


This is in agreement with the behavior of wall- 
board as shown in Fig. 2. Problem 1 illustrates how 
drying data can be analyzed and reduced to transfer 
coefficients and rate-moisture content relationships 
as shown by the preceding equations. 

Problem 1—Using the data of Fig. 1 and the de- 
rived plot of Fig. 2, calculate h, k, and the relation 
between R and X. 

During the constant rate period as shown in Fig. 2, 
R is 0.155 lb./(hr.) (sq. ft.). Using the relations 
given by Eq. (2), we get: 

R=h(t —t,)/X = kn(H, — H) 
0.155 = h(170 — 95)/1,089 = kn (0.0366 — 0.020) 

Solving for h and kz, we find h = 2.1 Btu./(hr.) 
(sq. ft.) (°F.) and ky = 9.33 Ib./(hr.) (sq. ft.) (AH). 

Also, from Fig. 2, we find that X, is 0.43 at Ro» value 
of 0.155 and X* is 0.232 at R equal to zero. Hence, 
Rrr = 0.155 (X — 0.282)/(0.43 — 0.2382). 

If each material has a surface-critical moisture 
content at which it passes from constant-rate to fall- 
ing-rate drying, the average value of moisture in the 
entire body must be higher than surface value. A 
gradient must exist to cause the moisture to migrate 
from the interior to the surface. Concentration at the 
center of the body will be the greatest and that at the 
surface the lowest. 

How much higher the average is than the surface 
depends on the resistance the material offers to the 
migration. This depends on the number and diameter 
of the capillaries or passages through which the liquid 
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Moisture content affects rate—Fig. 2 





Drying rate, Ib. /(hr.)(sq. ft.) 
v T T 





























(Data from Fig. 1) | 
0.15 Regt t= AF ~< aad 
| 1 | 
| | | 
| - 
0.10 [Xe 
tame ios 
| 
0.05 =e eA ae ee T 
| | 
2 | | | 
020° 025° 030 035 040 (045 050 


Moisture content, |b./lb. bone-dry stock 


moves and the dimensions of the body. Unfortunately, 
data on this surface-critical value are difficult to ob- 
tain and recourse is usually made to the less con- 
sistent average value. 

Not all materials show a linear variation of Rra 
with X, as expressed by Eq. (4). In some, the plane 
at which vaporization occurs recedes into the solid, 
increasing the resistance to heat and mass transfer. 
In materials in which the moisture movement is purely 
diffusional, changing concentration gradients cause 
corresponding changes in the R-X relationship. In 
those in which capillarity is the predominant mecha- 
nism that moves the liquid through the solid, cracking 
or shrinking or similar changes that may occur with 
change in the moisture content tend to slow the dry- 
ing. Fig. 3 shows typical drying rate-moisture con- 
tent curves for materials exhibiting such behavior. 
Likewise, the equilibrium moisture content is better 
determined from experimental data than from theo- 
retical predictions. In a few instances, it represents 


‘stoichiometric proportions such as a definite number 


of moles of water of crystallization. In other, it seems 
to be purely physical. For the latter case, it can be 
correlated with the relative humidity of the drying 
medium as shown in Fig. 4. 


Application to Design 


Assuming that we have basic information on the 
material to be dried (X., X., Xr and X*), on the 
drying medium (t, H and physical properties), and 
have specifications on the dryer and its operations (as 
to flow rate and velocity of the drying medium past 
the wet surface, and the manner in which the wet 
material is charged into the dryer), we can combine 
these equations and principles to size the dryer. 

The exact procedure will vary with the method of 
operation (batch or continuous) and to some extent 
with the type of material (granular, slabs or other 
rigid shapes). However, in all cases, the basic variable 
needed is the drying time. The differences appear 
When this is translated to the dryer dimensions. 

Let's take batch operation first since it is the 
simpler. In this, crystals or other granular solids and 
lumber, wallboard or similar rigid shapes can be 
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treated alike. The former are usually put in pans or 
filled on trays to a definite depth. 

Assuming that we know the thickness of the layer 
from which moisture is to be removed and that we 
know its density as loaded into the dryer, we can cal- 
culate the weight of liquid to be removed from each 
square foot of drying surface: 

Wrotat = S(X- — Xr) (5) 

Note that bone-dry solids S also equals: 

S=1XL~X p.(l — x) = Lpzp (6) 


In Eq. (5), the term L is the depth of material in 
a tray dryer or the thickness of a slab dried from one 
side only. It is one-half the thickness if the slab is so 
supported as to dry from both sides. Drying from the 
edges is usually negligible. In drying from one sur- 
face, heat is transferred by convection from the dry- 
ing medium to the bottom impermeable surface and 
then passes by conduction through the solid. This in- 
creases the temperature of the drying surface above 
the wet bulb temperature of the medium and the 
drying rate above what it would be if the impermeable 
surface were insulated. This rate is also above what 
it would be with twice the thickness and drying from 
both sides. 

The time required for drying can be determined 
from: 


R =—Lpgp dX /d0 (7) 


When X is above X., R is constant (Roz), and Eq. 
(7) can be integrated and rearranged: 


A. Xe 
if d@=— “pa dX (8) 
0 tcr Jx, 


Ocr = 0c — O = Lpppn(Xo — X.-)/Rer (9) 


Eq. (9) shows that the time in the constant rate 
period is equal to the total moisture removed from 1 
sq. ft., divided by the rate of drying R as determined 
by Eq. (2) and the corresponding values of the co- 
efficients from Eq. (3) and Eq. (3a). 

In the falling rate period, reached when X drops to 
X., the rate depends on X as shown by Eq. (4). Inte- 


Drying rate changes with structure—Fig. 3 
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Humidity measures water content—Fig. 4 
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gration of Eq. (7) must be modified to allow for this: 
X — X* Xd 
Rrr = = Re al FE * ) = —Lpgp “oy (10) 


Or Xr , 
8c Xc Fre 
en 5 
_ _ Lpsp tae ee! ae 
= — Fiat ine. xX fi Y_x* (11) 
Orr = Or — Oc 
_ Lpav(X- — X*) EP td tal 
a — in ($e =< (12) 
Eq. (12) may be rearranged to give a form similar 
to Eq. (9): 





Lopno(X- — Xr) 
13 
Rim 


where Riy = (Ror — Rr)/in (Res/Rr). 

This use of the logarithmic mean rate is valid only 
if R varies linearly with X as shown in Fig. 2. Eq. 
(11) may, of course, be integrated graphically or for 
any other known relationship between X and RF as 
suggested by Fig. 3. 

Total drying time (@cr + Orr) is the major factor 
in establishing the capacity of the dryer. If allow- 
ance is made for @, (the time required to remove the 
dried product, to refill the dryer with wet stock and 
to restore it to the drying temperature and humidity), 
the average capacity of the installation is then Lpzp/ 
(Oce + Orr + Op), lb. of bone-dry solids/(hr.) (sq. ft. 
of drying area). Accordingly, the dryer area is: 


A = W/[Lppp/(Ocr + Orr + 4D) (14) 





Orr = 
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where W is the specified average production rate of 
bone-dry solids. 


Design Criteria for Continuous Dryers 


Two additional problems arise in applying this con. 
cept to continuous dryers such as the tunnel or rotary 
design.’ The first is the variation in temperature and 
humidity of the drying medium as it goes through the 
dryer. This varies with the dryer and whether the 
medium moves countercurrent or parallel to the wet 
material, whether it is adiabatic or reheated, ete, In 
general, the change in these conditions is reflected ip 
the rate of drying as shown by Eq. (2). 

Assuming counterflow, the humidity at any point 
in the unit is related to the moisture content of the 
wet stock as shown by the material balance: 


w(H — H;) = S(X — X;) (15) 
for the system shown in the sketch below: 


S, at Xy 
Air, ot H} ——»> 


Thus, in an adiabatic system in which H, could be 
considered to remain constant, the drying rate would 
vary with X even though X were above the critical 
moisture content: 


R = ki(H, — H) = kunH, — kun[Hi + (S/w)(X — X)] (16) 
As before, when X is below X., Eq. (16) must be 
reduced by the ratio of (X — X*)/(X, — X*): 


B55 X — X* 
k= bal _ (1 fe rong (X oe x) | z; ee (16a) 


These expressions for R can be substituted into Eq. 
(7) and integrated between corresponding X-limits. 
For the specific case of adiabatic counterflow of the 
drying medium, this gives: 














From X, to X.: 
H, — Hy 
6 = pent Ces. Bie (17) 
a Sa ee 
S/u 


From X, to X;: 


= Lprp Ww (ae = oe) 
~ ka S [((Hs — Mh) (w/S) + X1 — xy * 

(X. — X*) (Hs — H;) (w/S) (17a) 
— X*) (0; — H,) (w/S) Ea Ae ¢] ; 


Problem 2 shows how these equations can be applied 
to the drying situation that was worked as a batch 
dryer in Problem 1. 

For rigid materials, for those passing through the 
dryer in pans cr trays, or those with a definite pattern 
such as a continuous roll on a drum dryer, knowledge 
of the linear velocity of the materials relates time to 
the length of the dryer. Hence, required length equals 
velocity multiplied by drying time. 

For granular materials commonly dried in rotary 
dryers, the diameter of the drum, its rate of rotation 
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National Carbon’s addition of “Karbate” frame- 
mounted Type F pumps to its line provides today’s 
widest selection of impervious graphite centrifugal 
pumps! 

Designed and built by the world’s leading producer 
of non-metallic centrifugal pumps, the new Type F 
has 1, 14%, and 2-inch discharge openings, and fea- 
tures the same wet end parts and mechanical seal 
used on proved motor-mounted models. 

With capacities to 140 gpm and heads to 67 feet, 
the new frame-mounted Type F brings to 32 the num- 


“Karbate’’ and ‘‘Union Carbide”’ 
are registered trade marks 
for products of 
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NATIONAL CARBON COMPANY 


ber of standard sizes of ““Karbate” impervious graph- 
ite pumps . . . offering discharge openings ranging 
from | to 4 inches, capacities from 5 to 1500 gpm, 
and heads from 15 to 120 feet. 

You can depend on the unsurpassed corrosion re- 
sistance of “Karbate” impervious graphite centrif- 
ugal pumps for all corrosive pumping service. For 
details on models and sizes, write: National Carbon 
Company, Division of Union Carbide Corporation, 
270 Park Avenue, New York 17, N. Y. In Canada: 
Union Carbide Canada Limited, Toronto. 


UNION 
CARBIDE 
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Reprints Available 


To order reprints of the three-part series on 
humidification, water-cooling and drying opera- 
tions, circle number 187 on Reader Service Card 
in this or any issue. 


Price 50¢ per copy. 





and the pitch of the dryer combine to determine how 
long the dryer must be in order to give the drying 
time. This time is related to and is sometimes deter- 
mined from knowledge of the holdup of solids in the 
dryer, because holdup (lb. bone-dry material) divided 
by net throughput (lb. bone-dry material/hr.) gives 
the statistical average time any one particle is retained 
in the dryer. 

Problem 2—The wallboard used in the previous ex- 
ample is to be dried in a continuous dryer of the 
tunnel type. The drying medium will enter at 170 F. 
and 0.02 humidity, and will flow countercurrent to the 
board at a rate that is 25% more than the minimum 
required to reduce moisture content of board from 
50 to 30% on the basis of bone-dry weight. Assume 
that h and k, values from Problem 1 apply. Take X, 
= 0.43 and X* = 0.232 as found from Fig. 2. Deter- 
mine how long the board should remain in the dryer. 

By a balance on the water, Win. (H, — H,) equals 
S (X, — X,). Note that H, equals H, and is the maxi- 
mum humidity attainable by the drying medium under 
adiabatic conditions. Substituting the necessary 
values gives Wnin./S equal to 12 lb. bone-dry gas/Ib. 
bone-dry board. Since 25% more air is used, Wactuar/S 
is 15. Therefore, H equals 0.02 + (X — 0.8) /15. 
For X-values > X,, R = ky (H, — B). 


Xe ax 
p= Low f o : 
Xe 2 


Leapw A a ee 
knS (H, — Hy)(w/S) + X1 — X 
Substituting appropriate values in this equation 
gives # equal to 0.708 hr. or 42.5 min. 
For X-values < X.,R = ky (H, — H) (X — X*)/ 
(X, — X*). 


Xi dX 
6= Low ff a 
XxX. A 


_ Lospw jy si, 
@ = “PEE (Xe — X*) X 


| 


ee Seta SP eee aoe 
[((H, — Hy) (w/S) — (X — Xi)|(X — X*) 


Again substituting appropriate values in the above 
equation gives @ equal to 0.905 hr. or 54.3 min. 

Total time is 96.8 min., compared with approxi- 
mately 55 min. from the table in Fig. 1, assuming 
that the same initial and final moisture contents were 
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realized with constant drying conditions of 170 F, 
and = O02. 

The other problem in continuous dryers is specific 
to those in which granular particles pass by tumbling. 
In these, the effective drying area is very indefinite 
and almost always requires pilot-plant or similar em- 
pirical data for satisfactory design. With due caution 
that conditions in the pilot and the design units are 
comparable, this problem can be handled by putting 
the heat and mass transfer coefficients on a volumetric 
basis. 
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Nomenclature 


A Drying area, sq. ft. 

G Mass velocity of drying medium, lb./(hr.) (sq. ft.). 

h Heat transfer coefficient, Btu./(hr.) (sq. ft.) (°F.). 

H Humidity of drying medium, lb. vapor/Ib. bone-dry 
gas. 

H, Equilibrium humidity at surface temperature. 

kx Mass transfer coefficient, lb./(hr.) (sq. ft.) (4H). 

l Length of surface past which air flows, ft. 

L Thickness of stock dried through surface A, ft. 

Q Heat transferred, Btu. 

R Drying rate, lb. vapor/(hr.) (sq. ft.). 

Rate in constant rate period. 

Rate in falling rate period. 

Rr Rateat Xr. 

S Bone-dry solids, lb./hr. in continuous dryers or |b./ 
sq: ft. of drying area in batch dryers. 

t Temperature of drying medium, °F. 

ts Temperature of medium in contact with surface. 

w Weight rate of flow of bone-dry gas in continuous 
dryer, lb./hr. 

W Rate of production of bone-dry product, lb./hr. 

x Moisture content of wet stock, mass fraction. 

xX Moisture content, lb. moisture/lb. bone-dry stock. 

X. Initial moisture content. 

X. Critical moisture content. 

Xr Final moisture content. 

X* Equilibrium moisture content. 

6 Drying time, hr. 

06 Critical drying time. 

6p ‘Time for emptying, restarting dryer in batch opera- 
tions. 

Or Final drying time. 

6ce Time in constant rate period. 

6rr Time in falling rate period. 

r Latent heat of vaporization, Btu./Ib. 

y Latent heat of vaporization at wet bulb temperature. 

bu Viscosity, lb./hr.-ft. 

p Density, lb./cu. ft. 

psp Density, lb. bone-dry material/cu. ft. 

Po Density of wet stock as charged. 
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No Bull Market for Class of ’61 ChE’s 


College recruiters have finished another marathon round of interviewing and hiring 
the new crop of graduating seniors. But data show that ChE jobs came slowly again. 


Graduating chemical engineers didn’t pick up new 
industrial jobs this year as fast as they did last year. 
That’s the finding of a graduate placement survey 
recently completed by lingineering Manpower Com- 
mission. 

The bar chart above shows what had happened to 
chemical engineering seniors entering the job market 
as of mid-May both years. And the statistics it shows 
are cause for both a little alarm and a little cheer. 

Take that second pair of bars above. In the 49 
ECPD-approved schools covered, the middle of May 
1960 found 65.5% of the graduating chemical engi- 
neers with jobs. This was about the same proportion 
as in the other major disciplines. (The table on the 
next page shows figures for chemical, civil, electrical, 
mechanical and all curricula.) 

But in mid-May 1961, the picture was different, 
closer to that of 1959 than that of 1960. Only 51% 
of the interviewing seniors had found jobs, and that 
increment represented many fewer chemical engineers, 
too—354, as compared with 523 in 1960. Though the 
percentage considering jobs at the time was higher 
this year than last, the number was about the same. 

This is the fourth consecutive year that EMC has 
studied the job status of engineering seniors as of 
the middle of May. In three of these four years—all 
except last year—the economy wasn’t booming during 
the spring recruiting season. For that reason, you 
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might conclude that new chemical engineering jobs are 
more closely tied to swings in GNP than are the open- 
ings for other disciplines. 

In 1958, only 46.4% of the chemicals had jobs as 
of the survey date. In 1959, the figure was 51.1%. 
But in the relatively good times of 1960, 65.5% of 
the chemical engineers had found industrial posts. 
Now in 1961, when the economy was again just lifting 
from a mild downswing, the figures were back down to 
51% on the mid-May survey date. 

Contrast this with the electrical engineers. In the 
first year of the EMC survey, 63.8% had found jobs 
by mid-May. In succeeding years, the figures were 
69.8%, 71.3% and (this year) 69.5%. The EER’s, many 
of whom are in the new growth areas of electronics, 
seem to be free of the cyclical path of the economy, 
while the ChE’s, most of whom enter a more-mature 
industry, are affected by it. 

Why this is may intrigue educators, employers or 
anyone else who cares about engineering manpower 
problems in the chemical process industries. Let’s see 
what might be some of the reasons behind our boys’ 
unpopularity. 

e Maturity of the CPI may mean that employment 
swings are closely aligned with those of the economy. 

e There may be less and less need for the partic- 
ular skills of the chemical engineer. 

e The discipline may not be moving fdst enough 
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YOU & YOUR JOB... 





How 1961 engineering classes at 49 ECPD-accredited schools fared in mid-May job mart 









































Engineering Graduates With Considering Entering Entering Other No Job 
Curricula Committed Jobs Jobs Military Graduate Specific Offers 
Service Studies Plans or Plans 
1960 | 1961 | 1960 ; 1961 | 1960 | 1961] 1960 | 1961 |1960 | 1961 | 1960 |1961 |1960 | 1961 
All curricula %| 84.4 | 838] 65.3  623| 90 98| 75| 84 | 97/1 122| 19 09 66 | 64 
No.| 6,828 | 5,336 | 5,283 3,965] 733 624] 606 | 535 | 781 | 780 | 158 66 | 531 409 
Chemical %| 86.6 | 823| 65.5 510] 60| 7.5 5.9 9.1 | 13.1 | 20.9 | 21 13 | 7.4 | 102 
No.}| 692 671] 623 364] 48 62] 47/ 63 | 105 | 145 | 17 9] 69 | 71 
Civil %| 816) 823] 624, 619/110 126] 85/100 | 81/ 90] 27 15 173! 50 
No.| 1,068 900} 816 677] 144 188] 111 109 |106 0 «698 | 36) «16 | 96 «66 
Electrical %| 871 87.7 | 713  695| 7.7 84| 541 65 | 85 /111] 20 06 | 51— 39) 
No. | 2,048 1,705 | 1,675 1,361] 182 163| 126 | 126 | 199 | 216 | 48 | 12 | 120 | 7 
Mechanical %| 938 si.7| 666 623/ 97/102] 78) 91 | 75/100/ 18 | o3 | 66 | 81 
No. | 1,788 | 1,312 | 1,421 1,000 208 | 164] 167 | 147 | 161 | 160 | 39 65 | 138 | 130 
nclude only those for whom placement offices had information. 


Source: Engineering Manpower Commission. Data 


with the times compared with other major disciplines. 
¢ The graduating ChE seniors may not be accept- 
ing job offers as fast as other students. 

e Offers aren’t made as early in the recruiting 
game by CPI employers as are those of missile and 
rockets, electronics, etc. 

e ChE’s are confined for the most part, to process 
industries, but EE’s and ME’s have a wider industrial 
spread from which to choose jobs. 


That’s What the Recruiters Say 


All of the reasons cited above have been suggested 
by some of the industry’s recruiters. Somewhat at a 
loss to relate the statistics to their own recruiting 
needs, however, most recruiters had no intuitive feel- 
ing that future prospects for the discipline were poor. 
And, in any case, though the statistics as of mid-May 
have appeared gloomy in 1958, 1959 and 1961, all 
graduates have been absorbed several months after 
commencement, 

The hint of technological obsolescence of the chemi- 
cal engineer lies in a suggestion that there is increas- 
ingly more need for automation skills in the CPI, and 
that EE’s and ME’s have the training and inclination, 
while ChE’s do not. There is, however, certainly no 
industry consensus about that opinion; most people 
seem to think that the basic and greatest need is, and 
will be for some time, for the chemical engineer in the 
chemical industry. 

That chemical engineering students as a group may 
not accept job offers as fast as their contemporaries 
in other fields seems to be supported by two points: 
relatively more go on to graduate studies, and fewer 
job offers in the CPI are made on-the-spot by re- 
cruiters. Result of the first phenomenon is that stu- 
dents defer job decisions, and even interviewing, to 
await fellowship and scholarship awards. If they have 
been offered jobs, but win fellowships, this opens up 
offers to others rather late in the game. If they don’t 
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win the fellowships, they may come back into the job 
market again. 

Still, that last column of the above table tends to 
defeat some impact of the graduate-study argument. 
It has been high for ChE’s compared with others in 
the three “‘bad” years. 

The second point—fewer on-the-spot job offers—is 
a manifestation of tighter requirements for suitable 
job candidates than in some other industries. One re- 
cruiter noted that this year his company tended to do 
without a man, rather than accept one whose qualifi- 
cations were not of the highest caliber. So it still ap- 
pears that industry maturity may be as much re- 
sponsible as any other single cause. 

And though the bar chart shows a nice increase in 
the proportion cf the graduating ChE’s going on to 
grad school this year over last, the trend in the past 
decade has been that chemical engineers have cap- 
tured an increasingly smaller share of either master’s 
or doctorate degrees in engineering (Chem. E'ng., June 
12> p. 262). 


Michigan Makes Some Suggestions 


Because it has always seemed possible that part of 
the fault of delayed job offers lies with the college 
recruiters themselves, a new study by the Bureau of 
Industrial Relations, University of Michigan, may 
offer valuable tips to companies and individuals alike.* 
Based on a study of recruiting in the University’s 
business school, the research can be generalized to 
engineering recruiting, too, say the authors. 

Among interviewing “wrongs” cited: asking pat 
questions and treating all students alike. Among the 
“proper” approaches: follow a general plan, devise 
good questions as occasion demands, let the student 
talk about half the time. Most recruiters felt about 
30-35 minutes was the optimum first-interview length. 





*Odiorne, G. S., Hann, A. S., “Effective College Recruiting,” 
The University of Michigan, Ann Arbor (1961). 
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ster’s 
June Today’s power and processing systems require piping that withstands | 
flow surges, high pressures, and high temperatures unheard of a few 
years ago. Going hand in hand with improved piping is the simultaneous 
demand for better expansion joints. 
U.S. Rubber... the company that brought you the first rubber ex- 
alk pansion joint . . . now brings you the new AMR expansion joint, designed 
to meet today’s most rigid requirements. 
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u of The AMR Expansion Joint : | 

may @ Has a new, patented inner construc- armored expansion joints. | 

ike.* tion with built-in surge protection for fa bets 

ity’s increased service life. @ Has the flexibility of standard joints. 

d to @ Withstands higher continuous work- @ Is available now in materials for 
ing pressures —pressures that exceed handling corrosive chemicals and/or 

a even the capacity of conventional wire- wide temperature ranges. 

- the Your “U.S.” representative will call at your request to give you the 

vise full facts and samples of this revolutionary development in rubber ex- 

dent ang joints. Why not call him... or write US at Rockefeller Center, 

heist ew York 20, New York. ; 4 
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United States Rubber 


MECHANICAL GOODS DIVISION 


WORLD'S LARGEST MANUFACTURER 
OF INDUSTRIAL RUBBER PRODUCTS 
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Although the weakest points in a heat exchanger are 
usually at the tube-to-tubesheet connections, little has 
been written about the proper testing of these joints. 
This article will discuss the best way of accomplish- 
ing these tests for various tubesheet designs, and in 
the process will review testing procedures in general, 

The tube-to-tubesheet joints can easily become dam- 
aged before the exchanger is actually put into service, 
because shipment from manufacturer to plant site 
exposes an exchanger to vibration, and installation 
can produce some severe jolts. Hence, tests must be 
made after installation, to make sure there are no 
leaks. 

If we can examine the tube ends visually while 
pressure is applied on the shell side, leak detection 
is greatly simplified. Fixed tubesheet exchangers per- 
mit this without requiring special parts. As we will 
discuss later, other types of exchangers will also per- 
mit this if test rings, channels, or special test pieces 
are used. However, there are some units that will 
not allow the tube ends to be observed during shell- 
side testing because test rings cannot be put in place, 


ASME and TEMA Standards 


Tubular heat exchangers are essentially pressure 
vessels and thus are usually built in accordance with 
the requirements of the ASME Code for Unfired Pres- 
sure Vessels, although this code gives no recognition 
to heat exchangers specifically. 

The Tubular Exchangers Manufacturers’ Assn. 
(TEMA) Standards, which supplement and define the 
ASME code for heat exchanger applications, make 
very limited reference to testing. These references 
are: 

“R-1.31 Hydrostatic Test: The hydrostatic test pressure 
at room temperature shall be 1.5 times the design pressure, 
corrected for temperature, except for cast iron parts where 
other Code requirements govern. 

R-1.32 Air or Gas Test: Air or gas is hazardous whien used 
as a pressure testing medium. It is therefore recommended 
that the following minimum precautions be taken when air 
or gas testing is specified. 

R-1.321 Test Sequence. An air or gas test shall be im- 

mediately preceded by a hydrostatic test as required by 

paragraph R-1.31. 

R-1.322 Test Pressure. The test pressure shall not exceed 

one-half the design pressure, or 100 psi., whichever Is 

smaller. 

R-1.323 Leak Detection. Leaks may be located by halide 

probe or by other means, as agreed upon between the pur- 

chaser and the manufacturer. 
L-4.13 Locating Leaks: To locate a split tube or leaking 
joints between tubes and tubesheet, it is necessary to use 
the proper test ring and proceed as follows: 

1. Remove head covers. 

2. Bolt test ring in place with gaskets and packing. 

(See Fig. 1) 

3. Apply hydraulic pressure to shell. 
The point where the water escapes indicates the defective 
tube or joint. Use only cold liquid for hydrostatic tests 
because hot fluid will expand tubes more than the shell, 
resulting in excessive strain and probable damage. Write 
to the manufacturer for a reference drawing showing how 
the test ring is applied to a particular type of unit. 


(Continued on p. 162) 
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COMPARE 


YOU'LL SEE WHY DURCO SLEEVELINE’ VALVES 
ARE ©) WAYS BETTER 


1, 
LARGER SEALING AREA 


A continuous Teflon* sleeve 
surrounds the SLEEVELINE 
plug. This assures positive 
shut-off even after wear caused 
by slurries or hard-to-hold cor- 
rosive liquids, SLEEVELINE 
VALVES SEAL AFTER EVERY 
TURN. Ball valves have two 
seal rings with a minimum 
sealing area (almost line con- 
tact). Wear and erosion of the 
seals or roughness of the ball 
can quickly cause leak-through. 
*Teflon is a du Pont Company registered 


trademark, 
ae 


BETTER ADJUSTMENT 
EXTENDS SERVICE LIFE 


SLEEVELINE valves have up 
to 14,” vertical adjustment for 
seal wear, providing extended 
service life. Some ball valves 
have no adjustment for wear, 
while others require removal 
from the line or have limited 
adjustment, 

























LARGER AREA OF THE PORT OPENINGS 









































Nominal Pipe Full Pipe Area Typical Ball Valve Typical Ball Valve Ourco Durco 
Size in2 area in2 % Pi ening area in2 %P ening 
Yn" 0.196 0.150 77 0.196 100 
4” 0.442 0.248 56 0.441 100 
i” 0.785 0.518 66 0.785 100 
1%” 1.767 1.227 69 1.150 65 
2” 3.142 1.767 56 1.960 63 | 
3” 7.068 4.430 63 3.800 54 
4” 12.566 7.669 61 7.100 56 
6” 28.274 15.465 17.000 








THE DURIRON COMPANY, INC., SERVES THE PROCESS INDUSTRIES FROM DAYTON, OHIO i DURCO 
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4. 


NO POCKET TO COLLECT 
LIQUIDS AND SOLIDS 


Since the SLEEVELINE plug is 
surrounded by Teflon, there 
are no pockets into which the 
plug ports can drain. No Liquid 
gets to the body around or 
below the plug. The ports in 
ball valves drain into a pocket 
around the ball and between 
the seals when the ball is in 
the closed position. This can 
cause process fluid contami- 
nation; corrosion of the body 
and ball by stagnant liquid; 
and solids build-up in the 
pocket, creating seal failures. 


5. 
PRICE 


Your comparison of SLEEVE- 
LINE prices and performances 
with those of other types of 
valves is also suggested. 


Write for Durco Bulletin V/14 


Flow capacity is sometimes 
cited as a selling feature 
for ball valves. Compare 
some typical ball valve port 
openings with those of 
DURCO SLEEVELINE valves. 






| 








OPERATION & MAINTENANCE .. . 


Test ring for floating ends 
Floating tubesheet 
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All heat exchangers are given at least the hydro- 
static test at the manufacturer’s shop. The purchase 
agreement may specify that the manufacturer should 
also perform some of the more sensitive tests dis- 
cussed in the next sections and, in some of these cases, 
that a representative of the purchaser be on hand to 
observe. 

The number of tests repeated by the user following 
installation depends on how critical leakage would be. 
The hydrostatic test is a must. 


Pneumatic and Hydrostatic Testing 


The TEMA Standards correctly point out the im- 
portance of preceding a pneumatic test with a hydro- 
static tryout. The latter will locate most sources of 
failure. While failures would only result in a gradual 
fracture and nothing worse than a shower of water, 
under gaseous testing they could cause a dangerous 
explosion. 

The pneumatic test may be performed with the ex- 
ternal parts covered by a soap solution. This solution 
(usually 8 oz. of B-1 or PNEO soap to 1 gal. of warm 
water) is applied to the tube ends, rolled tube joints 
and welds. When the unit is pressurized with air, 
even very small leaks show up in the form of bubbles. 

The same holds true if, instead of being brushed 
or sprayed with soap solution, parts of the unit are 
submerged in water and pressurized with air. 

In the hydrostatic test, when the allowable stress 
at the test temperature is higher than the stress value 
at the design temperature, it is necessary to increase 
the test pressure by the ratio of these stresses. By 
special agreement between the user and the manu- 
facturer, the test pressure may be increased to the 





Heat Transfer Conference 


The 1961 International Heat Transfer Conference will be held 
Aug. 28-Sept. 1 at the University of Colorado, Boulder, Colo. 

Over 100 papers covering new developments in heat transfer 
theory and practice will be presented and discussed. Many of 
these will come from overseas, including several from Australia, 
Canada, England, Germany, Japan, Sweden, Switzerland, the 
U.S.S.R. and Yugoslavia. 

The AIChE and ASME are the U.S. sponsors, and many other 
technical societies are participating. For further information, 
write to ASME, 39 West 39th St., New York 18, New York. 
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maximum allowable without any allowances for cor. 
rosion. 

All gasketed joints (including those at blind covers 
on nozzles) and packed joints should be tested with 
the bolting, gasket material and packing that will be 
used in actual service. 


Special Leakage Tests 


If leakage is going to be a very critical operating 
factor, the hydrostatic tests can be followed by more- 
sensitive tests such as those involving halides, helium, 
or ammonia-phenolphthalein. (The designer and pur- 
chaser normally specify what tests the exchanger will 
be expected to pass, since this naturally affects pro- 
duction costs.) 

Chlorinated hydrocarbons (halides) tend to escape 
through small apertures, and electronic leak detectors 
can reveal the slightest trace of these compounds. 
After the part to be tested has been thoroughly dried, 
the halide is introduced on a weight per volume basis. 
The part is then pressurized to a relatively low pres- 
sure with air or an inert gas. This procedure elimi- 
nates the need for high-pressure testing and, further- 
more, is much more sensitive than an ordinary hydro- 
static or pneumatic test. 

Helium, with its low molecular weight, will often 
leak through small openings that cannot be located 
by other means. Units tested with helium under pres- 
sure are usually required to hold the specified test 
pressure for a given number of hours. 

In the ammonia-phenolphthalein test, the weld or 
tube end is painted with a solution containing some 
phenolphthalein in alcohol and some titanium oxide 
pigment. When the equipment is pressurized with a 
mixture of air and ammonia, a leak will cause the solu- 
tion to turn pink. The pressure does not have to be 
high. Of course, this test should not be used with _ 
those copper alloys that are adversely affected by am- 
monia. 

The above tests are all primarily intended for leak 
tightness. Some useful tests for surface finish and 
material flaws are described in an article by C. J. 
Veith, “How to Check Equipment Quality,” Chem. 
Eng., Apr. 1957, p. 261. 

We are now ready to take up testing procedures for 
the various types of units illustrated in Fig. 2. 


The Fixed Tubesheet Heat Exchanger 


The shell-side testing procedure for this type of 
exchanger is very simple: 

1. Vent the shell side and fill the shell with water. 

2. Pressurize to the shell-side test pressure. 

3. Inspect all tube ends and welded joints. Individ- 
ual leaking tube ends can be marked and then rerolled, 
rewelded or replaced if necessary. 

Similar tests can then be made on the tube side after 
the headers are bolted in place. Of course, this means 
that leaks at the tube-to-tubesheet connections can 
no longer be detected visually. 

If pressure cannot be maintained even though no 
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SPIRAL-WOUND GASKETS 


Lifeline of progress 


... Where gaskets must not fail 


In the processing of hydrocarbons, and 
in the steam lines of today’s refinery, 
where the price of gasket failure is high, 
engineers rely on Flexitallic Gaskets. 
Flexitallic’s engineered spiral-wound 
construction gives yield characteristics 
to the gasket that provide extra safety 
under critical sealing conditions. 

Every Flexitallic Gasket is designed for 
a specific application. Flange geometry, 
bolt load, pressure, temperature, corro- 
sion, vibration, joint stress — all are 
considered. Flexitallic engineers then 
select the type of metal and filler to 
provide the proper seal. In the Flexi- 
tallic Gasket shown, the Flexite Finish 
protects the gauge ring in corrosive 
atmospheres. 


Cuemicat Encineerinc—July 24, 1961 


For temperatures from extreme sub-zero 
to maximum temperatures compatible 
with available metals. Pressures ranging 
to 15,000 Ibs. p.s.i., temperatures to 
2500°F. do not impose impossible 
limitations. 


Give us the facts about your most 
serious sealing requirements — in 
chemical processing, petroleum, power, 
marine, aircraft and missiles, diesel, or 
any other field. There’s a Fiexitallic 
Gasket to meet your needs — or 
Flexitallic will design one. 


FLEXITALLIC GASKET COMPANY 
Camden 2, New Jersey 
Stocking Distributors for Standard 
Flexitallic Gaskets in principal cities 
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Some standard heat exchanger designs 
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Outside packed-head lantern ring 








Fig. 2 





external leakage is observed, then the defect must be 
in the tubes or at the tube ends, with the leakage fluid 
flowing into the exchanger shell. 

If such failure is discovered only by the tube-side 
test and not by the shell-side test, all tube-to-tube- 
sheet connections have to be repaired, since the actual 
point of leakage cannot be located. 


The Removable-Bundle U-Tube Exchanger 


If the stationary tubesheet—the only tubesheet in 
U-tube construction—extends all the way to the 
flange outer diameter as in Fig. 3a, shell-side test- 
ing procedure is as follows: 

1. Insert bundle into shell. 

2. Bolt tubesheet to shell flange. 

3. Fill shell with water and pressurize. 

4. Observe tube ends, the gasketed joint between 
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Tubesheet of removable bundle exchangers 
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Fig- 3c 


the tubesheet and shell flange, and the shell-side parts. 

For the tube-side test, the header is bolted to the 
tubesheet; the tube side is then filled with water and 
pressurized. This should uncover leaks in the tubes, at 
the back of the tubesheet, at the gasketed joint between 
the tubesheet and the header flange, and in the tube- 
side header parts. 

If the front head of the exchanger consists of a chan- 
nel with a removable cover plate as in Fig. 3b, we 
can use the above shell-side procedure even if the 
tubesheet is too small to be bolted to the flange, as 
the channel can secure the tubesheet to the flange 
without obstructing visibility. 

However, to secure the tubesheet by means of a 
bonnet instead of a channel, as shown in Fig. 3c, would 
mean that the tube ends cannot be examined visually. 
If pressure cannot be maintained, but no shell-side 
leakage is observed, all the tube ends would have to 
be rerolled or rewelded. 

A simple test-flange can avoid this difficulty. The 
flange secures the tubesheet to the shell without block- 
ing visibility. This is shown in Fig. 3d. 

This test-flange should also be used for tube-side 
testing in cases where the tubesheet cannot be bolted 
to the header directly. If this is done, the bundle 
can be tested outside, as discussed previously. 


The Internal Floating-Head Exchanger 


The tube-sheet test on this type of exchanger is per- 
formed with the floating head bolted to the floating 
tubesheet. In addition to the previously described 
points, the gasketed joint at the floating tubesheet 
should receive careful inspection. 

The shell-side test can be made with or without a 
special test ring. If none is used, the procedure is: 

1. Bolt floating head to floating tubesheet. 

(Continued on p. 166) 
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offered by Foster Wheeler 


Foster Wheeler is the exclusive licensor of a new 
fluid-bed process specifically designed to utilize the 
UCC (United Coke & Chemical, Ltd.) catalyst for 
phthalic anhydride production. 

In over three years commercial operation this 
process has provided long wninterrupted runs. . . 
consistently high yields . . . assured operation at 
rated capacity . . . and long catalyst life without 
reactivation. The entire operation has been virtu- 
ally trouble-free. 


FOSTER 


NEW YORK TORONTO 
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Currently, one of the world’s largest phthalic an- 
hydride plants is being constructed using this 
unique fluid-bed process. 


If you are considering an increase in phthalic an- 
hydride production, it will profit you to discuss 
your requirements with Foster Wheeler Corpora- 
tion, 666 Fifth Avenue, New York 19, New York. 


Heat Engineered products, plants and processes... 
for the world’s industrial progress 


WHEELER 


PARIS MILAN TOKYO 
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2. Bolt shell cover at floating end to shell. 

3. Bolt stationary tubesheet to shell. 

4. Fill with water and pressurize. 

5. Observe gasketed shell-side joints and shell-side 
parts, as well as tube ends at stationary tubesheet. 

Of course, the tube ends at the floating tubesheet 
cannot be observed. This means that if pressure can- 
not be maintained and there is no observable point of 
leakage, all these tube ends have to be rerolled. 

To avoid this difficulty, a floating-end test ring 
can be used (unless the exchanger has the shell-cover 
welded to the shell, in which case it can only be tested 
as above). This test ring is bolted to the shell flange, 
and the bolts are adjusted to squeeze the packing 
against the floating tubesheet, as shown in Fig. 1. 
This procedure allows observation of the tube ends 
at the floating tubesheet under pressure. 

For new or repaired shells, an additional test should 
then be made with the floating head and shell-cover 
in place, to make sure that there are no leaks at the 
gasketed joint between the shell and the cover. 


Outside-Packed Stuffing Box Exchangers 


For this type of exchanger, the tube-side test is 
similar to that for the internal floating-head pull- 
through bundle exchanger. 

To perform the shell-side test, the bundle is inserted 
into the shell and the stud bolts are tightened to seal 
the stuffing box packing. The tube ends and the packed 
joint can then be observed under pressure. The pro- 
cedure at the stationary end is the same as that for 
U-tube exchangers. 


Outside-Packed Lantern Ring Exchanger 


For shell-side testing, a test ring can again enable 
us to observe the tube ends at the floating tubesheet. 
If one is used, the procedure is as follows: 

1. Place packing and lantern ring on floating tube- 
sheet. 

2. Bolt test ring to the shell flange at the floating 
end. 

3. Tighten bolts to squeeze packing into place. 

4. Perform hydrostatic test, observing all tube 
ends, the packed joints, and points previously dis- 
cussed, 

If no test ring is used, the packing and lantern ring 
are placed on the floating tubesheet. The floating head 
or bonnet is then bolted to the shell flange. (Both the 
floating head, which is used for a two-pass unit, and 
the bonnet, which is used for a single-pass unit like 
the one in Fig. 1, have an integral flange for bolting 
to the shell flange.) The packing should be set prop- 
erly by tightening the bolting. Hydrostatic testing 
will now reveal leaks at the packed joint and at other 
points, but not at the tube ends at the floating tube- 
sheet. 

For tube-side testing, the bundle must be inserted 
into the shell, since the floating end cover must bolt 
to the shell flange. After the tube-side headers and 
covers are bolted in place, the tube side is filled with 
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Annular ring for testing double tubesheets 





Outer tubesheet \ 






Annular 
ring 


‘Inner tubesheet 





Fig. 4 








water and pressurized. If pressure cannot be held, 
and no external leakage is observed, the tubes are 
probably the source of the trouble, with fluid fiowing 
into the shell. A shell-side test may reveal the leak. 
If not, all tube ends must be tightened. 


Double Tubesheet Heat Exchangers 


With these exchangers, it’s not easy to locate leaks 
at the tube-to-tubesheet joints for tubes well inside 
the bundle. With U-tube and outside packed-head ex- 
changers, we can overcome this difficulty by welding 
an annular ring to the stationary tubesheets, as shown. 
in Fig. 4. 

If the annulus is pressurized with the bundle out 
of the shell, the tube ends can be observed on both 
sides of the double tubesheet. A good way of doing 
this is to immerse the double tubesheet in water and 
to pressurize the annulus with air. Even small leaks 
then show up as air bubbles, and these are easier to 
detect than the tear drops of liquid that would result 
from ordinary hydrostatic testing. 





Meet 
the 
Author 





FRANK L. RUBIN is product engineer for heat transfer 
equipment at Downingtown Iron Works, Inc., (a division of 
Pressed Steel Tank Company), at Downingtown, Pa. He is 
responsible for the engineering and estimating of all heat 
exchanger equipment, and for the mechanical design of 
contract fabrication work. 

He is a registered professional engineer in the states of 
N.Y. and Pa., and is section editor for heat transfer equip- 
ment for the forthcoming 4th edition of Perry’s “Chemical 
Engineers’ Handbook.” 
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Most Complete Line 


Here is a single complete source for all fitting and Midwest also maintains facilities for the production of 
flange requirements. Each of the basic types (shown special fittings and flanges in any configuration, size, 
above) is available from stock in a wide choice of wall thickness and metal. 

pe diameters, wall thicknesses and metals. From this Stock fittings are carried by distributors from coast 
unlimited fund of seamless and welded fittings and to coast. Contact your local distributor for all your 
heat forged flanges, you’ll find exactly what you need. fitting and flange requirements. 
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Next best things to Cellulubes 


Celanese Cellulubes—fire-resistant functional fluids—add 
safety to hydraulic power transfer and compressor lubrication 


Celanese Cellulubes are the ounce of prevention worth thousands of pounds of cure. As hydraulic fluids 
in high-pressure lines, they minimize the danger of fire and explosion—even when a break occurs in the vicinity 
of molten metal. As compressor lubricants, they work against the hazards of carbon build-up and explosion. 
These synthetic phosphate esters, developed by Celanese research, are contributing widely to operational 

safety in industrial plants and in many military installations. 
Perhaps they can add a safety factor to your operation. Why not find out? For detailed information, please write, 
outlining your specific interest, to: Celanese Chemical Company, Dept.553-G 522 Fifth Ave., N. Y. 36. 


o Celanese® Cellulube® 





Celanese Chemical Company is a Division of Celanese Corporation of America 
Canadian Affiliate: Canadian Chemica! Company Limited, Montreal, Toronto, Vancouver 
Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 522 Fifth Avenue, New York 36 





“GHEMICALS 
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“COWLES DISSOLVER” cuts 
slip preparation time 83% 


for Day & Night Mig. Co... 


in producing lining material for famous Jetglas Water Heaters 


“We can now prepare 100 gallons of slip in no more time than 
it took us to charge a ball mill with the equivalent amount of 
material, thereby eliminating the time formerly required for milling 
and testing?’ says Douglas W. McCallum, Senior Corrosion Engineer, 
Ceramics Research & Development, who is shown here with the 
“COWLES DISSOLVER” Model 520-VHV in use at the Day & 


Night plant. 

@ This “COWLES DISSOLVER” produces 400 gallons of 
precisely blended slip in 2 hours, 100 gallons per batch, using pre- 
milled frit. Milling time for a 400 gallon batch by the previously 
used ball mill method was 12 hours. This is an 83% saving in actual 
milling time. Additional advantages experienced at Day & Night 
through use of the Cowles were in cutting material losses and much 
time saved on clean-ups. 

3) 100 gallons of accurately controlled slip mixture is ready for 
application in 30 minutes. Day & Night applies slip to interior of 
Jetglas Water Heater after which it is baked to a high, corrosion 
resistant glaze. The “COWLES DISSOLVER” provides ‘speed and 
accuracy in preparation of the material, thus contributing substan- 
tially to the efficiency of this highly automated process. 

Cowles Dissolvers are applicable to a wide variety of 
liquid-liquid, solid-liquid and gas-liquid materials, with 
viscosities up to 50,000 centipoises or more, They pro- 
duce ultimate dispersion faster, in less space at less cost. 
Let us prove it in your plant...at our risk! Write for 
more complete information today. 

MOREHOUSE-COWLES, INC. 


\ 1150 San Fernando Road, Los Angeles 65, Calif. 


‘ 


— SOLVER Representatives in Principal Cities. 
NS Convenient Lease and Time-Payment Plans. 420 
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Corrosion Forum 


Titanium Exchangers Defy Chlorine 


Metal-tube coolers replace 
conventional glass-tube ex- 
changers, and conserve ex- 
pensive floor space. 


Titanium heat exchangers are tak- 
ing over from conventional glass 
equipment in chlorine cooling 
service. These exchangers require 
only about one-eighth the space of 
glass coolers, and need considerably 
less maintenance. 

In the case of chlorine produc- 
tion, the gas must be cooled when 
it leaves the production cells. Wet 
chlorine is a particularly vicious 
corrodent that attacks most metals. 
Standard coolers in the chlorine in- 
dustry have been made of glass, 
which has relatively poor heat 
transfer characteristics. Hence, the 
coolers tend to be bulky. 

In the photograph above, the 
small titanium exchanger replaces 
the two large glass exchangers in 
the foreground. 

This exchanger was ordered in 
1959 when Stauffer Chemical Co. 
was expanding its Niagara Falls, 
N. Y., chlorine production plant. 
Stauffer’s plant design department 
reasoned : 

e Titanium, being immune to 
corrosion in wet chlorine, would re- 
quire little maintenance. Hence it 
could be used in exchangers in- 
stalled in areas that were relatively 
inaccessible for repair operations. 

¢ Since the heat transfer rates 
of titanium are so much better than 
glass, the titanium coolers require 
only one-eighth the space to do the 
same job as glass exchangers. 
Hence the expansion could be “ver- 
tical,” using idle head room instead 
of expanding over tightly packed 
floor areas. 
> Maintenance — Since October 
1959, when Stauffer engineers de- Titanium heat exchanger (top center) at Stauffer’s plant performs approxi- 
cided to use titanium, the exchang- mately the same cooling job as the twin glass-tube exchangers (tinted area). 
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Metal chlorides causing corrosion? 


... Lest HAYNES Alloys 


| recent tests, HASTELLOY alloy C resisted corrosive ferric chloride solutions so 
thoroughly that no weight loss could be measured over a five-day period. Similar results were 
obtained with cupric chloride. Other tests proved that alloy C is virtually immune to 
corrosion from sea water. HASTELLOY alloy B, another HAYNEs alloy, offers outstanding 
resistance under reducing conditions to solutions of magnesium and aluminum chlorides. 


What effect do contaminants, temperature, flow rates, and concentration have on 
this resistance? Why not find out for sure by testing HAYNEs alloys under your own process 
conditions? We'll gladly send you samples. To help us select the alloy most likely to 
solve your problem, we suggest that you send us a letter outlining the corrosive conditions in 
your plant. To learn more about HASTELLOy alloys, ask for our latest booklets. 


GUANO SS 


specced wietmg ¢ 
HAYNES STEL (YN =¥=t)ol 


Division of Union Carbide Corporation 
Kokomo, Indiana 








xi- 
a). The terms “Haynes,” “Hastelloy,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation, 
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ers have provided the maintenance- 
free service expected. On the other 
hand, Stauffer’s experience with 
glass exchangers has been that 
they require maintenance three or 
four times a year. Maintenance is 
most often needed because of glass 
breakage or deterioration of rubber 
stoppers. 

>» Made by Pfaudler—The cooler 
was built by Pfaudler Co., a divi- 
sion of Pfaudler-Permutit Inc. It 
consists of 268 lengths of #?-in. 
seamless titanium tube, each about 
90-in. long. Tubing wall thickness 
is 0.049 in. This provides a total 
surface area of 394 sq. ft. A com- 
parable glass exchanger would 
have required an area of about 
3,200 sq. ft. of glass surface to do 
the same job. 

The titanium exchanger has 
worked so well that Stauffer has 
ordered additional titanium equip- 
ment for its chlorine operation. 
Pfaudler has also built seven tita- 
nium exchangers for Dow Chemical 
Co. Another exchanger is being 
fabricated for Olin Mathieson 
Chemical Co. by Struthers Wells 
Corp. 
> Stauffer’s Operation—Approxi- 
mately 155 tons of chlorine are 
cooled daily in cellhouse No. 1 at 
Stauffer’s Niagara Falls plant. 
First, two glass tube exchangers 
cool the cell gas from 95 C. to 75 
C. The gas then flows into the 
titanium exchanger where it is 
cooled from 75 C. to 40 C. Final 
glass-tube coolers chill the 40 C. 
gas down to 20 C. before the chlo- 
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Stauffer’s titanium-tube cooler, fabricated by Pfaudler, has rubber-lined shell. 


rine is dried in sulfuric acid tower 
scrubbers. 

Cooling rates are increased by 
the use of titanium-tube exchangers 
because the metal exchangers per- 
mit the use of pressurized water, 
which cannot be used in glass-tube 
equipment. 

Stauffer’s project engineer, Al- 
fred De Vries, has stated, “As fur- 
ther evidence of the heat-transfer 
efficiency of the new titanium 
cooler, it took over the entire cool- 
ing job recently, when the glass 
tube coolers were shut down for 
maintenance. This single unit actu- 
ally sufficed to cool the full load of 
wet chlorine—from 95 C. all the 
way down to 40 C. Titanium thus 
offers us a higher degree of flexi- 
bility than glass, and provides far 
more capacity.” 
> Why Titanium?—According to 
Titanium Metals Corp. of America, 
which supplied the metal for the 
Stauffer titanium cooler, three fac- 
tors are boosting titanium use in 
chemical process equipment: 

e Proved corrosion resistance. 
Production applications of tita- 
nium, particularly in wet chlorine, 
nitric acid, acetic acid and inhibited 
sulfuric acid, have backed up lab- 
oratory data on titanium perform- 
ance. 

¢Declining prices. The price 
of titanium has moved downward 
to a point where titanium costs are 
about equal to the Hastelloys. 

e Increased familiarity of fab- 
ricators. Fabricators’ knowledge 
has increased and titanium is no 





longer an exotic and strange ma- 
terial. They are finding that the 
metal can be machined and welded 
for about the same cost as Type 
316 stainless steel. 

>» Prices — The first exchanger 
built for Stauffer cost about $36/sq. 
ft. Since 1959, when the exchanger 
went into service, titanium prices 
and fabrication costs have been re- 
duced to a point where titanium ex- 
changers are now quoted at about 
$30/sq. ft. 

> Four Methods—The table shows 
the economics of four methods of 
cooling cell gas. Two methods are 
conventional, the others are based 
on the use of titanium heat ex- 
changers. The methods are: 

1. Direct cooling, two stage, in 
packed towers. 

2. Cooling by glass-tube heat ex- 
changers with Haveg or rubber- 
lined shells. 

3. Cooling by titanium heat ex- 
changers, two stage, water cooled 
and refrigerant cooled. 

4. A direct cooling system in 
which the water used for direct 
cooling is recirculated via external 
heat exchangers. 

This economic evaluation was 
prepared by R. B. MacMullin As- 
sociates, Niagara Falls, N. Y. This 
is a firm of consulting engineers 
that specializes in chlorine and 
caustic. 

The assumption is made that 
chlorine is produced in a diaphragm 
(Hooker) cell, rather than a mer- 
cury cell. This choice is made be- 
cause there are more diaphragm 
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NEW CALSILITE-HI HANDLES SOAKING 1800F 


Light, strong and economical, new 
Calsilite-Hi is ideal for both insulation 
and fireproofing where temperatures 
run over 1250°F up to 1800°F. For 
lower temperatures than these, 
Ruberoid’s Regular Calsilite® insula- 
tion is recommended. 

Both Calsilite and new Calsilite-Hi 
are molded calcium silicate insulation. 
They’re light and easy to install. They 
cut and mitre quickly, smoothly. 


They’re gentle on hands. They stay 
strong when wet, won’t soften or fall 
off, return to original thermal efficiency 
when dry. They resist most industrial 
chemicals and alkalies. Available in 
half sectional, three segmental and 
block form. 

For additional information, specifi- 
cations, and free samples of new Calsi- 
lite-Hi or regular Calsilite insulation, 
mail coupon now. 


= 15 ]=j]-{e]/=% 
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Industrial Insulation Division CE 7-24 
The RUBEROID Company 

733 Third Avenue 

New York 17, N. Y. 


O Please send technical bulletin with 
specifications 


O Please send sample of Calsilite-Hi 

O) Please send sample of regular Calsilite 
Name. 

Title_ 

Company. 

Address 


City. Zone___ State. 
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Cooling of wet chlorine gas—the economic picture 


Case 3 Case 4 


Case 2 





Capital investment 


Additional iin over Case 1 


Additional capital required 


Case 1 





Operating ait 





Operating waite savings, compared with Case 1 





viacened a @ 52°; o operating: savings 
Net gain, $/yr. 


Net return on added capital 


Depreciation on additional ievvilitiant $, wa for 10 Oy. 


Cash flow, $/m. (net gain plus depreciation) 








Payout time (capital i increase divided by cash a 


cell plants in the U. S., and the cool- 
ing load in a diaphragm cell plant 
may be ten times that in a mercury 
cell unit of equivalent size. 

Costs are based on the following 
assumptions: 

Plant capacity: 
chlorine. 

Cooling water: 2¢/1,000 gal. 
Temperature under summer condi- 
tions is 85 F. 

Steam: 85¢/1,000 Ib. 

Residual chlorine water: to waste 
at 210 F. 

Labor: assume same in all cases. 

Maintenance: assume 2% for la- 
bor and 2% for materials. 

Depreciation: 10% straight-line. 

Steel tanks: 30-40¢/lb., depend- 
ing on size. 

Brick and membrane: $5.50/sq. 
ft. 

Total installed cost: three times 
the cost of the equipment. 

Titanium heat exchangers: 
sq. ft. 
> Details—The four methods of 
chlorine cooling may be summa- 
rized as follows: 

Case 1—The chlorine is chilled 
in a conventional two-stage cooling 
system. First, the gas is cooled in 
a packed tower that uses plant wa- 
ter, and emerges at 88 F. Then, 
a smaller tower, using chilled wa- 


100 tons/day of 


$30/ 
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ter, brings the gas to a final tem- 
perature of 54 F. The cooling 
water, which contains dissolved 
chlorine, is steam-stripped to re- 
cover chlorine that would otherwise 
go to the sewer. 

A minimum investment is re- 
quired in this case, so it is used as 
a basis for comparing the other 
cooling procedures. 

Case 2—Gas is cooled in a two- 
stage process using glass-tube 
exchangers. Plant cooling water cir- 
culates in the first stage and refrig- 
erated water in the second. As the 
cooling water does not contact the 
chlorine, there is no need for steam 
stripping the water. 

Case 3—Cooling takes place in 
the same way as in Case 2, except 
that titanium-tube exchangers are 





used in place of glass-tube ex- 
changers. 

Case 4—Gas is cooled in a con- 
ventional direct cooling system 


(packed tower) similar to Case 1. 
However, the water used for direct 
cooling is recirculated through ti- 
tanium heat exchangers. Since the 
direct cooling water is re-used 
rather than sewered, it does not 
require steam stripping. 

In Cases 2, 3 and 4, a small quan- 
tity of water, condensed from the 
chlorine, is sewered. The assump- 





tion is that this water is not steam 
stripped. 

> Economic Summary—Case 1, as 
stated, provides the minimum in- 
vestment cost but also the highest 
operating cost. 

Case 2 (glass-tube exchangers) 
shows substantial operating econo- 
mies over Case 1 because no steam 
is required for chlorine stripping. 
However, the capital investment 
required is the highest of the four 
cooling methods examined in this 
analysis. 

Case 3 (titanium exchangers) 
requires a 52% increase in capital 
investment over Case 1. Operating 
costs, though, are 50% less than 
Case 1 since no steam is used for 
stripping. Net return on the in- 
cremental capital is 31%. 

Case 4 (direct cooling with wa- 
ter recirculated through titanium 
exchangers) eliminates the need 
for steam stripping in plants using 
conventional tower cooling. An in- 
crease in investment of 62% over 
Case 1 is offset by 41% lower oper- 
ating costs. The after-tax return 
on investment is 23%. 

Titanium heat exchangers are 
now being quoted at $27 to $35 per 
square foot of cooling surface. The 
price assumed for these calculations 
is $30/sq. ft. 
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The Most Experienced Hands 
in the Business... 


Produce Corrosion-Resistant 
WWAY(~1 fellate mm mahadiate;—mdar-us 


Reduce Piping Costs 


FEATURES 


¥ Made by specialists in corrosion-resistant 
metals—in the business since 1927. 


*Cold formed from forged or wrought 
metal, eliminating porosity—no castings 
are used, 

* Produced of Stainless Steels 304, 304L, 
316, 316L, 347, Monel, Nickel, and 
Aluminum. 

* Stainless Steel, Monel, and Nickel fit- 
tings are annealed. 


* Ends of all fittings are accurately machine 
tool cut—not ground. 


* Regularly produced in all popular sizes 
and schedules, 


%Made in conformance with A.S.A. and 
M.S.S. Standards—much closer to nom- 
inal dimensions than to permitted toler- 
ance extremes, 


F-12 
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HOUSTON 36, 5510 Edith St. 


We have had more stainless piping experience than any other fitting manufac- 
turer—since 1927. And, we are the industry’s only specialist in corrosion- 
resistant welding fittings. What’s the dollar and cents value of this to you? 
Just this: It reduces your installation and maintenance costs. Here’s why— 

Because of our exclusive, patented cold forming process and other produc- 
tion procedures FLOWLINE Fittings are supplied much closer to nominal 
dimensions than to tolerance extremes permitted in A.S.A. and M.S.S. specifi- 
cations. This high dimensional accuracy reduces fit-up time and assures opti- 
mum welding efficiency. 

Because we specialize in corrosion-resistant welding fittings, our methods 
of forming, annealing, end finishing, etc. put the metal used in FLOWLINE 
Fittings in the best condition for corrosion resistance. This assures maximum 
service life. 

For specifications of FLOWLINE Fittings write for Bulletins 416 and 417. 


FLOWLINE CORP. 


World’s Largest Manufacturer of Stainless Welding Fittings 
NEW CASTLE, PENNSYLVANIA © Oliver 4-5541 


LOS ANGELES 22, 4781 East Third St. NEW YORK 7, 233 Broadway 
ANgeles 8-3676—TWX, LA 1427 

TULSA, 15051 East Admiral Pl. 
TEmple 5-7575—TWX, TU 1234 


s 


MAdison 3-6422 
DENVER 4, 1321 Bannock Bldg. 
KEystone 4-6143—TWX, DN 372 


WOrth 2-6669—TWX, NY 1-208 
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NEW 
METERING PUMP DESIGN 
CUTS 








Wallace & Tiernan’s new Heavy Duty Metering Pump is 
designed to take all pumping stresses in the gear case, not 
in the base. This pump stays in perfect alignment, holds 
accuracy for life. The tendency to twist components loose 
from the base is gone — and with it half the maintenance 


headaches. 


Maintenance “musts” that remain are simplified by de- 
sign. The entire stuffing box is removable to speed plunger 
repacking. Suction and discharge valves are dismantled 
for cleaning without disconnecting piping. The entire liquid 
end is changed by removing just four bolts and a clamp. 


Because its design eliminates cantilever loads, the W&T 
Metering Pump does not require a massive base. A tubular 
steel base supports the pump, raises it to leave room for 
cleaning and piping underneath. 

The unique drive unit is completely enclosed. Corrosion 
and foreign matter are sealed out . . . preventive mainten- 
ance built in. 

All W&T Metering Pumps, Series 200, 400, and 600, 


have the same maintenance-free design. Capacities range 
from 0.065 gph vs 4000 psi to 4050 gph vs 170 psi. 


For other helpful features, write Dept. L-7.29. 





AINTENANCE IN 1/2 7 


WALLACE & TIERNAN INC. 





25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 

















CPI NEWS BRIEFS 


continued from page 80 


signed by Linde last December 
with the National Aeronautics and 
Space Administration. Construc- 
tion begins immediately, with 
completion scheduled for June of 
next year. 


Emery Industries, Inc., has placed 
its $6-million ozone-oxidation 
plant on stream at Cincinnati. All 
the ozone will be used captively 
to process oleic acid into azelaic 
and pelargonic acids via Emery’s 
original (1953) process. The 
double bond of oleic acid is cleaved 
by ozone, yielding a C, dibasic acid 
—azelaic acid—and a C, monobasic 
acid—the pelargonic. Similar plant 
is under construction in Gouda, 
Netherlands, by Unilever-Emery 
N. V., a firm owned jointly by 
Emery with Unilever N. V., Rotter- 
dam. 


Arkansas Chemicals, Ine., has 
brought its multimillion-dollar bro- 
mine plant on stream at El Dorado, 
Ark. Produced from 8,000-ft.-deep 
brine wells, the plant’s full 30- 
million-lb./yr. bromine output will 
be sold to Arkansas Chemicals’ two 
parent firms, Great Lakes Chemical 
Corp. and Houston Chemical Corp. 
Great Lakes Chemical will market 
its portion as is; Houston Chemical 
will use its bromine in the manuw- 
facture of tetraethyl lead anti- 
knock compound. 


National Aeronautics and Space 
Administration has completed 
construction of the $14-million Sa- 
turn launch site on Cape Canaveral 
—both the largest known rocket pad 
in the world, and the first designed 
strictly for the peaceful exploration 
of space. Experimental flights will 
test booster propulsion systems 
later this year, but it will be 1965 
before the earliest version of 4 
three-man Apollo craft will be 
launched for the moon. 


Tennessee Valley Authority is 
building a $3-million electric fur- 
nace at Wilson Dam, to smelt 
fertilizer phosphates during peace- 
time and undisclosed phosphorus 
based war materiel “in times of 
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emergency.” Furnace replaces sev- 
eral smaller ones, is due to be com- 
pleted in 1963. 





U. S. Steel Corp. has placed its 
tar distillation plant on stream at 
Clairton, Pa. (above). Two identi- 
cal distillation units, each of 
which contains multiple fraction- 
ating columns, turn out undis- 
closed tonnages of a variety of 
coal chemicals (e.g., naphthalene, 
creosote, pitch, tar acids and 
bases) from the gas driven off 
when coal is burned to coke. 


Union Carbide Chemicals Co. 
plans to add a fluid-bed phthalic 
anhydride unit to its Institute, 
W. Va., facilities by late 1962. De- 
sign and engineering of the 50- 
million-lb./yr. plant will be handled 
by Badger Mfg. Co. 


American Oil Co., Chicago, has 
committed $100 million for expan- 
sion and modernization of facilities 
this fiscal year, primarily in Cali- 
fornia, New Mexico and Arizona. 
American’s president, L. W. Moore, 
noted that “seven states in the 
West and Southwest ... are ex- 
pected to contribute almost 40% 
of the nation’s total forecast popu- 
lation growth by 1980. We mean to 
be in there long before 1980.” Spe- 
cific expansion projects were not 
disclosed. 

As of Dec. 31, 1960, Standard 
Oil Co. of Indiana combined two 
of its wholly owned affiliates— 
American Oil Co. and Utah Oil Re- 
fining Co.—into one subsidiary to 
“market, manufacture, operate, 
distribute and research.” The pres- 
ent American Oil Co., product of 
that merger, thus directly oversees 
the operation of Standard’s twelve 
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Solve 
your 
industrial 
water 
and 
waste 
problems - 


W&T 
V-notch Chlorinators 


Wallace & Tiernan V-notch chlorinators provide the eco- 
nomical answer to water- and waste-treatment problems. 
Chlorine’s bacteria- and slime-killing power keeps process 
and cooling waters slime-free. It destroys cyanide and 
phenolic wastes. It helps prevent organic fouling of 
demineralizers. 





This Series A-721 V-notch Chlorinator feeds up to 8000 
lb./day, over a 20:1 range. It will treat nearly 100 million 
gallons of water with 10 ppm dosage... destroy 1200 lb. of 
cyanide waste . . . oxidize 800 lb. of ammonia nitrogen. Other 
V-notch models feed smaller amounts of chlorine, to 10 
Ib./day. All models can be used for manual, intermittent 
start-stop, or fully automatic operation. And the V-notch 
Variable-Orifice gives you pinpoint control. 


e If you have a water or waste treatment prob- 
lem, W&T has the equipment and know-how 
to solve it. Write Dept. S-148.29. 
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BURGESS-MANNING 





The destructive effects of 
pipe system vibration and 
pulsation are completely 
eliminated with Burgess- 
Manning snubbers. Equip- 
ment performs better, main- 










fmm nah 
= 





tenance costs are reduced 
and even structural damage 
to buildings is prevented. 
There are no moving parts 
... no maintenance... 
no repairs. Fabricated of 
heavy-gauge steel for long 
life. Let our engineers 
recommend a solution to 
your problems. No obliga- 


tion, of course. 
W\\ ME BURG 


Industrial Silencer Division 


REPRESENTATIVES WORLD WIDE 








Tor 





ESS-MANNING COMPANY 
The SounslsEnginelring People NEW Yous . CHICKOS © 103 Al 


CP! NEWS BRIEFS .. . 


Southwestern refineries — which | 
daily process 700,000 bbl. of crude, 
enough to supply the combined 
petroleum requirements of West 
Germany, France and Denmark, 






Companies 






National Distillers and Chemical 
Corp. and Bridgeport Brass (Co, 
have merged, the latter becoming 
an operating division. The mar- 
riage of polyolefin plastics (Na- 
tional Distillers) and metals 
(Bridgeport Brass) touches off an 
interesting speculation on _ possi- 
ble new construction materials, 


Wood Conversion Co., St. Paul, 
Minn., has acquired Sonic Engi- 
neering Corp., Stamford, Conn. 
The latter becomes a subsidiary, 
Sonic Engineering is known for 
its ultrasonic-wave mixing and 


version was a_ subsidiary of 
Weyerhaeuser Co. until 1958, 
when it was spun off and became 
an independent producer of build- 
ing insulation, sheathing and 
acoustical products. 


National Petroleum Refiners Assn. 
is the new name of just-merged 
Western Petroleum Refiners Assn. 
and National Petroleum Assn. 
(Chem. Eng., June 12, p. 282). The 
group counts membership of 95 
refiners, will retain staff offices in 
Tulsa, Okla., and Washington 
De. 


Georgia-Pacific Corp. has swapped 
80,000 shares of its common stock 
for the business and assets both of 
Royal Container Co. and Royal 
Fibre Corp. The Royal Container 
acquisition brings Georgia-Pacific 
two corrugated-box and_ -liner 
plants (Milbrae and Buena Park, 
Calif.) ; while the Royal Fibre pur- 
chase nets Georgia-Pacific a 36,000- 
ton/yr. kraft and waste-paper plant 
in Santa Clara, Calif. 


Baldwin Montrose Chemical Corp. 
has been amalgamated from three 
separate companies: Montrose 
Chemical Co., Baldwin Rubber Co. 
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150 pound air from Joy compressors 
enters process stream as it leaves the 
primary reformer at Southern Nitro- 
gen’s ammonia plant in Savannah, Ga. 
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Three Joy WN-112’s have provided 
trouble-free service since the plant was 
built. 
emical F 
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1958, | 
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and 
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"|! JOY WN-112 COMPRESSORS SUPPLY HIGH PRESSURE PROCESS 
Assn, e 
(ssn, 5 
™ ! AIR AT SOUTHERN NITROGEN COMPANY’S AMMONIA PLANT 
f 95 
vt Three Joy WN-112 Compressors supply 150 pound downtime to a fraction in the event that a cylinder 
air for the methane reforming process at Southern wall is accidentally scored. 

Nitrogen Company’s ammonia plant in Savannah, WN-112’s are only one of the many types and 
pped | Ga. Feeding air directly into the stream coming off sizes of Joy compressors available for process appli- 
stock | the primary reformer, the compressors run continu- cations involving the compression of air or gases. 
h of } ously for several months at a stretch. Reciprocating compressors are available in standard 
‘oyal Like all Joy compressors, Joy WN-112’s are built or oil-free construction in sizes from 15 to 1250 hp.; 
a for the rugged duty requirements of continuous single and multi-stage centrifugals and axial flow 
al processes with a minimum of maintenance and compressors from 15 to 15,000 hp. For complete in- 
ak downtime. Cylinder liners and cross-head guides are formation on Joy compressors for the process 
pute teplaceable—an exclusive Joy feature which cuts industry, write for Bulletin 2562-11. 

000- 

lant 

om AIR MOVING EQUIPMENT FOR ALL INDUSTRY 

hree ' : q nt —S) : Joy Manufacturing Company 

rose L: = LAG G) Oliver Building, Pittsburgh 22, Pa. 

Co., - re ve : _ N In Canada: Joy Manufacturing Company 
pine ata Centritue Covtriiuas <= ‘aaan (Canada) Limited, Galt, Ontario 



























































(Right) Structural details of Law- 
rence Vertical Chemical Pump. 

(Below) Vertical Chemical Pump 
mounted inside of tank. 





VERTICAL CHEMICAL PUMPS 


Difficult chemical pumping problems — handling hot concentrated 
acids, corrosive alkalies, molten salts, molten sulphur, volatile semi- 
fluids, etc. — have been a LAWRENCE specialty for over 80 years. 
To meet the demands of this rigorous service, LAWRENCE Vertical 
Chemical Pumps are made of metals or alloys carefully chosen to 
give the best protection against the corrosive and abrasive action 
of the liquid pumped, as well as structural strength and long wear. 
Other design features (depending on the circum- 
stances) include liquid seals for high vacuum, the 
elimination of packing, mounting bearings above 
the level of the liquid pumped to prevent con- 
tact, and many more refinements that contrib- 
ute vitally to efficient, trouble-free operation. 
= If you have a_ particularly difficult 
chemical pumping problem, write us the 
pertinent details. 


For complete information on Lawrence Vertical 
Pumps, write for Bulletin 251-2. 


LAWRENCE 
PUMPS INC. 


371 MARKET STREET, LAWRENCE, MASS. 
































CPI NEWS BRIEFS... 


and Centlivre Brewing Corp. The 
unusual transaction stipulates jm. 
mediate sale of Centlivre to its cur. 
rent Fort Wayne, Ind., employers; 
while both the Baldwin and Mop. 
trose firms will be operated as sub. 
sidiaries by the newly created cor. 
poration. Montrose (along with 
Stauffer Chemical Co., which owns 
half of a Montrose DDT-making 
subsidiary) is the world’s largest 
producer of DDT insecticides, Ap 
interesting sidelight to the new 
chemicals firm is its 100% owner. 
ship of the world’s third largest 
talent agency, General Artists 
Corp. 


International 


Panama: Refineria Panama §.A, 
a joint subsidiary of Continental 
Oil Co. and National Bulk Car. 
riers, Inc., is building a $30-mil- 
lion refinery on the island of Pay- 
ardi, near Colon. Installation is 
scheduled for completion by De 
cember, but neither capacity nor 
specific product information has 
been released. 


Great Britain: Grange Chemicals 
Ltd., a joint subsidiary of British 
Hydrocarbon Chemicals Ltd. and 
California Chemical Co., plans to 
build a 35-million-lb./yr. phthalic 
anhydride plant at Hull, York 
shire. Confirming CE’s earlier spec: 
ulation (Chem. Eng., May 15, p. 
205), the country’s first petro 
chemical phthalic anhydride will 
come on stream during the second 
half of 1962. Earlier reports had 
placed the site at Grangemouth in 
Scotland. 


Italy: Vetrerie Italiane Balzaretti 
e Modigliani is building a glass 
fiber and -fabric plant near Ber- 
gamo. Two units are involved: one 
will make 13,200 tons/yr. of fiber 
via a process of St. Gobain (Co, 
Paris; the other will turn out 5,000 
tons/yr. of glass fabrics. 


Australia: Gas & Fuel Corp., Mel: 
bourne, plans expansion of its high 
pressure gasification plant at Mor 
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HOH,C-C-H 








available in tank-car quantities 








increased demand for this unique intermediate 


permits a further reduction in price 
BUTENEDIOL is a unique and versatile olefinic glycol. The c/s-configuration and 
highly reactive double bond make it a key intermediate in the manufacture of many 
products, such as agricultural chemicals, polymers (including polyurethanes and 
epoxies), pharmaceuticals... 











TYPICAL REACTIONS 
‘ paea CH.OH 
1. Diels-Alder HOCH.CH=CHCH.0H+ y ——> (I 
— CH.0H 
2. Epoxidation HOCH.CH=CHCH.0H > HOCH.CHCHCH.OH 
0 
3. Butadiene Dioxide HOCH,CH=CHCH,OH ——~2—» HOCH CHBYCHBYCHOH 
a\ka\l 
CHACHCHCH, <_ 
| 
4. Ester formation HOCH,CH=CHCH,0H+(CH3C0),0 —————» CH,COOCH,CH=CHCH,OOCCH, 
CHs CHs 
5. Ether formation HOCH.CH=CHCH,0H+2 CH=CH, —> CHOCH.CH=CHCH,0CH -7~ | 
SS 
Other interesting and useful intermediates _—_‘1,2,4-butanetriol 2,3-dibromo-2-butene-1,4-diol 
available in laboratory quantities: butynediol diacetate 1,4-dichloro-2-butyne 


For new data bulletin on BUTENEDIOL and/or for further information, price schedules and samples of any of these versatile intermediates, write to: Dept. A-17 


**FROM RESEARCH TO REALITY” 
ACETYLENE CHEMICALS DEPARTMEN T 


Miitt® ANTARA’ CHEMICALS 


A DIVISION OF 


GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET: NEW YORK 14. NEW YORK 
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Sealed for 8% years | =" 


well, Victoria. Program now being 
formulated includes stepped-up 


Ea 
production of fertilizers and other 
mo Con NnuUoUsS byproducts, as well as the unit's 
major product, high-grade motor 
ian! 
operation! 


Dee 


oil (current capacity for which js 


600,000 gal./yr.). 4 


Brazil: Industria Quimica Pro. 
dutos Ftalicos S.A., a wholly owned 
subsidiary of W. R. Grace & (Co, 
is hiking its phthalic anhydride 
capacity at Ftalicos by 400%, to 
240 tons/mo. The expansion closely 
follows the announcement that an- FOI 
other Grace subsidiary, Probst y 
Cia Ltda., is building a 60-ton/mo, 
phthalic anhydride plant in Bogota, The, 
Colombia; while in the US, } hard 
Grace’s Hatco Chemical Div. has insu) 
just gone on stream at Fords, N.J. 
—boosting Grace’s total phthalic 
anhydride capacity to 2,000 tons/ f or c¢ 
mo. | 









United Arab Republic’s Economic , 
Development Organization (EDO), appli 
the state holding company for most | spots 
mining, metallurgical and chemical by a 
industries, has announced a $170- 
million slate of projects for 1962. 
Among the plans: (1) a third blast | from 
furnace for EDO’s iron and steel } apy | 
mill at Helwan, to cost $14 million 
and turn out 150,000 tons/yr. by 
1964; (2) a simultaneous capacity 
boost for Helwan’s first furnace, 4 
up to 150,000 tons/yr.; (3) a new he 
Pumping gasoline stabilizer at a tempera- paced oes payee MOE: on 
ture of 320°F, and pressure of 300 psig, a er $10-million (unineme proj- 
the Bel Oil Company, Elton, Louisiana, has chalked up a record of 82 years ect, site and capacity for which 
of almost continuous, day and night service—without any kind of mainte- have not yet been decided; (5) 4 
$3-million ferrosilicon and calcium- 
carbide facility; (6) a $3-million 
plant to produce citrates and other 
faces were replaced, and the old faces were re-lapped and returned for use organics from sugar-cane molasses 


Maintenance required 
—=NONE! 


pipe 





nance on this Type U Borg-Warner Mechanical Seal. 
When finally taken down after this record run, only the gaskets and seal 





nS Spates. at an undecided location; (7) an 
$8.4-million, 22-ton/yr. deuterium 
installation at Aswan, to be oper- 

ated by an EDO. subsidiary, Ar 
Egyptian Chemical Industries Co. 
Write for Complete Engineering Information, No Obligation, Of Course! (KIMA); and (8) an $8.4-million 
addition to EDO’s integrated pulp- 
edie ie) and-paper mill near Alexandria. eis 


This amazing performance is not unusual for Borg-Warner Mechanical 
Seals. Users in all industries and for all applications report new reliability 
records. Write for complete information, no obligation, of course! 


Pakistan plans a $10-million In- 
stitute of Nuclear Science and 
Technology near Islamabad, site of 


Borg-Warner Mechanical Seals a 


. central savanna. Institute will get 
BORG-waRnen, P.O. Box 2017, Terminal Annex, Los Angeles 54, Calif. a 5-mw. “swimming pool” reactor 
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HARD RUBBER-LINED 
STEEL PIPE 


FOR MEN WHO LIKE MONEY-SAVING IDEAS 


The strength of steel combined with the chemical resistance of 

hard rubber! Here’s the finest protection you can buy... your finest 
insurance against corrosion and contamination. Gives you lowest 
costs for years to come when handling almost any acid, alkali 

or corrosive fume. Particularly good for chlorine and bleaches. 


The rubber protection is not just a thin coating, but a 


thick homogenous lining that’s calendered layer over layer and 
applied with permanent bonding techniques to make weak 
spots impossible. Gets more than 20 rigid inspections, topped 
by a 35,000-volt brush test, to make sure. 

You can buy Ace rubber-lined steel pipe in any schedule 
from 11%” up. Standard length 20 ft., flanged, but 
any length is supplied to fit your plans. Special all-soft 
linings for abrasive fluids. Complete line of 
fittings and valves to match. 


To watch your profits grow, watch your costs first 


... by switching to permanent Ace rubber-lined 
pipe in all key lines. 





CHEMICAL EQUIPMENT DEPARTMENT 


American Hard Rubber Company 


ACE ROAD, BUTLER, NEW JERSEY e Tel.: TE 8-1000 


Ask for helpful Piping Systems Data Bulletin CE-51/52 


Sectional view >» 
of Ace Rubber-lined 
Steel Pipe shows how 
rubber is carried over 
flange faces for 
complete protection 








i Heat-resistant Tempron 
Rubber-lined steel tanks pipe. ..anew nitrile 


and special equipment, rubber that stays strong, 
Also custom lining rigid and chemical 
compounds for field resistant to 260 deg. F.! 
application. Bul. CE-53. Bul. 96A. 





—_- Acid pumps, centrifugal 
_/» and gear types, fully 

% protected by Ace Hard 
4 Rubber. Full line to 

350 gpm. Bul. CE-55. 














RING 


















































Ace Rubber-lined valves 
wear on when others 
wear out. Fully protected 
gate, diaphragm, check, 
and plastic types. 

> Bul. CE-51/52. 































Two Cleaver-Brooks 150-hp boilers 
satisfy all demands for steam 

at Shell Chemical Corporation's 
Union, New Jersey Technical 
Service Laboratories 


“We find Cleaver-Brooks boilers 
meet every test we have given them 
for top operating performance,” re- 
ports George Baranchulk, utilities 
and service engineer at Shell’s re- 
search building. Mr. Baranchulk 
goes on to say, “There is extreme 
versatility to our load as our re- 
quirements for heating and experi- 
mentation may run as low as 10 hp 
‘in the summer to over 140 hp in 
the winter. Checks we have made of 
CO, and stack temperatures indi- 





cate we are getting excellent opera- 
ting efficiency — even when we vary 
the load over widely separated peak 
and low demands. These boilers 
have definitely lived up to every 
claim you have made for them.” 
Put. Cleaver-Brooks packaged 
boilers to the test! They are avail- 
able in sizes from 15 to 600 hp... 
for oil, for gas or for oil/gas com- 
bination firing. Contact your repre- 
sentative or write Cleaver-Brooks 
Company, Dept. 345, 345 E. Keefe 
Ave., Milwaukee 12, Wisconsin. 


Cleaver A Brooks 


ORIGINATORS AND LARGEST PRODUCER 
OF PACKAGED BOILERS 


TESTING — Fully modulated Cleaver-Brooks boilers burning No. 6 oil supply steam 
for heating presses, constant temperature rooms, laboratory uses, laminating plastics 
and air conditioning system. Sold and serviced by Miller & Chitty Company, Union, N.J. 


% 
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CPI NEWS BRIEFS .. . 


from American Machine & Fou. 


dry Co.; a colony of crisp new lab- 
oratories designed by architect Ed. 
ward Durell Stone (who did the 
U.S. pavillion at Brussels for the 
World Fair); and up to $350,000 
from the U. 8S. Atoms-for-Peace 
program. Japan has the only com- 
parable nuclear research center in 
Asia. 


People 


Charles B. McCoy has been elected 
a vice president, director, and mem- 
ber of the executive committee at 
du Pont. Until his appointment, 
he was manager of the firm’s ex- 
plosives department. 


Aimison Jonnard has been named 
manager of market research and 
development for U. S. Industrial 
Chemicals Co. 


G. Preston Hoff has been ap- 
pointed to the board of directors 
of Resisto Chemical, Inc. Prior to 
his retirement from du Pont in 
1959, he had directed the research 
that led to Orlon. 


Henry B. Hass has been appointed 
director of chemical research by 
The M. W. Kellogg Co. Former 
dean of the chemistry department 
at Purdue University, Hass holds 
over 100 patents. 


H. W. Lawton has been named di- ' 


rector of marketing for Armour 
Industrial Chemical Co. Until 1959, 
he served as vice president of sales 
and development for Michigan 
Chemical Corp. 


Paul A. Fedde is the new director 
of research for Texas Gas Trans- 
mission Corp. 


Edward J. Gornowski and Donald 
D. MacLaren have been named di- 
rector and assistant director, re- 
spectively, of petroleum develop- 
ment at Esso Research and Engl- 
neering Co. 


John K. Whittaker has _ been 
elected president of Modiglass 
Fibers Inc. 
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BRIEFS 


C-56® (hexachlorocyclopentadiene) 


benzyl chloride 


Nialk® trichlorethylene 
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TAKE ONE GIANT STEP 
FORWARD WITH C-56® 


Work has only begun on tapping the 
rich field of hexachlorocyclopenta- 
diene derivatives. 

Work has only begun, but already 
we and others have developed some of 
its acids, acid halides, acid anhydrides, 
esters, amides, ketones, diketones, qui- 
nones, acetals, nitriles and a list of 
other halogenated hydrocarbons. 

Work has only begun, but already 
C-56 has found its way into various in- 
secticides, fungicides, germicides, non- 
flammable resins, pharmaceuticals, etc. 

Work has only begun, so there’s a 
very good chance that you can take a 
giant step forward in the development 
of new products from C-56. 

The structural formula tells a_ lot. 
Here are a few more specifics: M.P., 
9.9°C; B.P., 239°C; viscosity at 100° F: 
2.99 centistokes, 5.04 centipoises; free 
HCl, 0.003%; flash point in open cup 
none. 
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There’s more data, including a varie- 
ty of typical reactions and information 
on handling in a new bulletin we’ve 
prepared on C-56 for R & D men. Send 
the coupon and request Bulletin No. 65. 


BENZYL GROUPS 
THE EASY WAY 


Our benzyl chloride makes a handy 


‘source of benzyl groups. 


It’s insoluble in water but is miscible 
with both alcohol and ether. Distilla- 
tion range is 2°C. maximum, including 
179.4°C. Its freezing point is —43°C. 

Shipment can be varied to make your 
purchasing, handling, and storage con- 
venient: 13-gallon carboys, 55-gallon 
iron or nickel drums; bulk in nickel 
tank trucks or tank cars. 

Send for our up-to-date data sheet 
for specs and other facts. 











NIALK TRICHLOR FOR 
EXACTING EXTRACTION 


If you extract vegetable oils, animal 
fats, and the like, we submit our extrac- 
tion grade Nialk trichlorethylene for 
your critical perusal. 

This highly pure solvent distills be- 
tween 86.6 and 87.4°C. It has no acidi- 
ty, and the alkalinity as NaOH is 
0.008% maximum. It contains no free 
halogen. There is no clouding at — 12°C. 

Nialk trichlor is a versatile solvent. 
It makes an excellent nonflammable 
solvent for adhesives, a dehydrating 
agent for alcohol, an anesthetic, an or- 
ganic intermediate, and can control cer- 
tain chain lengths in polymerizations. 
It is even used to remove the caffeine 
from coffee. 

Check the coupon, and we’ll send you 
our technical data sheet with specifi- 
cations on the extraction and four 
other grades of Nialk trichlor. 








r a cl re Sek Sol ssa sn lt eal ts Se 5 
‘ : : Bes : | 
| For more information check the Hooker chemical you’re interested in and | 
| mail the coupon with your name, title and company address. | 
C] Bulletin No. 65—C-56 [] Benzyl chloride 
| (] Nialk trichlorethylene | 
| | 
| HOOKER CHEMICAL CORPORATION | 
‘07 Forty-saventh Street, Niagara Falls, N. Y. HOO | 
| Sales Offices: Buffalo Chicago Detroit Los Angeles New York CHEMICALS : 
Niagara Falls Philadelphia Tacoma Worcester, Mass. PLASTICS 
In Canada: Hooker Chemicals Limited, North Vancouver, B.C. — 1 
| 
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low cost producer of 


GAS 


numerous _ industrial 


nomically, as well. 


Generator, for example, 


Employing 
Linde Molec- 
ular Sieve®*, 
this new Hayes 
generator com- 
bines stationary 
retort with a 
cyclical dryer; 
produces a 
continuous, 
automatic 
supply of gas at 


lems. Best of all no highl 


specialist is required to r 


Generator can produce 


essing or storage... 





tions 







WITROGEN GENERATOR 





wee warts 
aurea. sie 





tin 5 





Cc. i. HAYES, 
Established 1905 


JVEURNACES 










ELECTRIC 


phere generators, gas and liqu 
Pow-R-Trol (TM) control units. 


on the Hayes Nitro-Gen (TM) — 


BLANKETING 


THERE ARE MANY REASONS why 
nitrogen’s popularity is growing so 
fast as a blanketing gas for hydro- 
carbons and volatile liquids, and as 
a blanketing atmosphere for 
applications 
like food canning. Safety is a big 
asset of this inert, non-combustible 
gas. Efficiency is a deciding factor, 
too — nitrogen vastly improves the 
quality of process or product. 


NEW LOW COST NITROGEN 
affords limitless potentials and eco- 
With the 
performance-proved Nitro-Gen 


produce 99.95% pure inert gas for 
as little as 20¢ per 1000 cu. ft. 





a very low cost; and provides a 
clean dry system, totally free from 
liquids, fumes, and corrosion prob- 


VERSATILE, the Hayes Nitro-Gen 


oxidizing and reducing character- 
istics, by varying the gas/air ratio. 
Modification of the unit permits 
drying large quantities of air or gas. 


FIND OUT FOR YOURSELF what 
low-cost nitrogen, and the Hayes 
Nitro-Gen Generator can do for 
you ... for food packaging, chem- 
ical processing, hydrocarbon proc- 
and other 
applications calling for dry (dew 
points of -—85°F or better) pro- 
tective atmospheres. A Nitro-Gen 
unit is available for test demonstra- 


lab. Write for 
Interim Bulle- 


C. I. HAYES, 
Inc., 843 Wel- 
lington Ave., 
Cranston, R.I. 


*Trade Mark of UCT 





It pays to see Hayes for metallurgical 
guidance, lab. facilities, furnaces, atmos- 


_ 


you can 


y trained 
un it. 


gases of 





In our 


901-N1. 


INC. 
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Convention Calendar 


August 
3-5. Chemical Institute of Canada, An- 
nual Conference and Exhibition, Queen 
Elizabeth Hotel, Montreal, Que. 


7-11. Gordon Research Conferences, 
Separation and _ Purification, Colby 
Junior College, New London, N. H. 


7-11. Gordon Research Conference, 
Statistics in Chemistry and Chemical 
Engineering, New Hampton School, 
New Hampton, N. H. 


14-17. Louisiana State University, 
Ninth Annual Short Course in Funda- 
mentals of Occupational Safety, Baton 
Rouge, La. 


14-18. Gordon Research Conference, 
Instrumentation, Colby Junior Col- 
lege, New London, N. H. 


15-17. University of Michigan, Cry- 
ogenic Engineering Conference, Ann 
Arbor, Mich. 


15-18. Technical Assn. of the Pulp and 
Paper Industry, Testing Conference, 
Queen Elizabeth Hotel, Montreal, Que. 


21-31. United Nations Conference on 
New Sources of Energy, Ciro Massino, 
Rome, Italy. 


21-1. Wayne State University, Inter- 
national Conference on Coordination 
Chemistry, Detroit, Mich. 


22-25. Western Electronics Show and 
Conference, Cow Palace Hotel, San 
Francisco, Calif. 


28-31. Mathematical Assn. of Amer- 
ica, Summer Meeting, Oklahoma State 
University, Stillwater, Okla. 


28-1. American Society of Mechanical 
Engineers, International Conference 
on Heat Transfer, University of Col- 
orado, Boulder, Colo. 


September 


3-8. American Chemical Society, Na- 
tional Meeting, Chicago, IIl. 


6-8. Assn. for Computing Machinery, 
Annual Meeting, Statler-Hilton Hotel, 
Los Angeles, Calif. 


6-8. Massachusetts Institute of Tech- 
nology, International Symposium on 
Transmission and Processing of Infor- 
mation, Cambridge, Mass. 


7-8. The Combustion Institute, West- 
ern States Section, Fall Meeting, Uni- 
versity of California, Berkeley, Calif. 


11-15. Instrument Society of Amer- 
ica, 16th Annual Instrument-Automa- 
tion Conference & Exhibit, Biltmore 
Hotel and Memorial Sports Arena, 
Los Angeles, Calif. 



























| 


0 


for Oxidizing Roast 
Chloridizing Roast 
Reduction Roast 


Drying 


Maximum Flexibility in 
Construction and Operation 


3%,” to minus 325 mesh material 


200° F. to 2000° F... precise 
control of process temperature 


100 to 50,000 Ibs. per hour 


Write for recommendations 
on your problem 









amp! 
Manufacturing Division 






MINE AND SMELTER SUPPLY 0. 


3800 RACE STREET « DENVER, COLORADO 
OFFICES AND AGENTS IN PRINCIPAL CITIES 
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b Jaw | 
2 to 14 hearths og 
2 in. setti 
4’0” to 236” dia. reversible 
22 to 4000 sq. ft. hearth area 
Direct or indirect fired with 
coal, oil or gas 
Variable rate of feed and 
retention time 
Up or down draft 
Handles any solids... slimy, , 
sticky, loose, coarse ae 
h. Fines 
Df gratings 


le Grit 


oft or me 
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fake Guesswork Out of 
lab Crushing & Grinding 


Sturtevant Design Provides 
Easy Access for Cleanouts — 

Returns Complete Sample 
‘In seconds, because of “Open-Door” 
ecessibility, all Sturtevant crushing or 
grinding parts are exposed for thorough 
eanouts. 100% sample return is easy 
o secure. 

Sturtevant laboratory machines are 
mggedly constructed — design, based 
on production models, gives top lab or 
pilot performance. 

Send for Bulletin No.067, which gives 
full description of all Sturtevant labora- 
ory machines. 








ob Crushing Rolls: Special lab design. Two models: 
§ x'5 in. and 12 x 12 in. rolls. Capacities to 10 
ih. Both models adjust down to 20 mesh. Tires of 
t high carbon forgings. Automatic feeder, adjustable 
, tontrols. 
ast 
st 
in 
ration 
b Jow Crusher: Crushes hardest rocks at 12 to 
in, settings. Roll jaw action — no clogging. Feed 
ppening 2 x 6 in. Capacity to 1900 lbs. per hr. at 
in, setting. Instant adjustment. Manganese jaws, 
feversible shield. 
ea 
lob Swing-Sledge Mill: 5 x 6 in. opening takes 
ft, medium, tough or fibrous feed. Capacity to 1 
h. Fines regulate from 1 in. to 20 mesh. Choice 
arial bi gratings, hammers (or knives). 
ire 
ns 












<p Grinder: Disc type grinders for dry, friable 
oH Or medium materials. Three sizes — 6 in., 10 
‘ and 14 in. take feed as coarse as % in. Pro- 
ues 100 mesh fines at capacities to 200 Ibs. per 
im ON largest model. Regulate 10 to 100 mesh. 
faite -Operation adjustment. 


STURTEVANT 


MILL COMPANY 
100 CLAYTON ST., BOSTON 22, MASS. 


ORADO 
L CITIES 


ING ry 
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11-15. National Industrial Conference 
Board, Stanford Research Institute, 
International Industrial Conference, 
Fairmont Hotel, San Francisco, Calif. 


12-15. Pennsylvania State University, 
Seminar for Manufacturing Engi- 
neers, University Park, Penna. 


14-15. American Society of Mechanical 
Engineers, American Institute of 
Electrical Engineers, Engineering 
Management Conference, Hotel Roose- 
velt, New York, N. Y. 


17-22. Pennsylvania State University, 
Work Measurement Course, Univer- 
sity Park, Penna. 


18-20. Canadian Agricultural Chem- 
icals Assn., 9th Annual Meeting and 
Conference, Mont Tremblant Lodge, 
Mont Tremblant, Que. 


18-20. Standards Engineers Society, 
Annual Meeting, Hotel Sherman, Chi- 
cago, Ill. 


22-1. 1st International Plastics Fair 
of Denmark, Forum, Copenhagen, Den- 
mark. 


24-27. American Institute of Chemical 
Engineers, National Meeting, Lake 
Placid, N. Y. 


24-27. American Society of Mechanical 
Engineers, Petroleum Mechanical En- 
gineering Conference, Muehlebach Ho- 
tel, Kansas City, Mo. 


24-27. American Institute of Electrical 
Engineers, American Society of Me- 
chanical Engineers, National Power 
Conference, St. Francis Hotel, San 
Francisco, Calif. 


25-28. American Welding Society, Fall 
Meeting, Adolphus Hotel, Dallas, Tex. 


25-28. Industrial Building Exposition 
& Congress, New York Coliseum, New 
York, N: Y. 


28-29. American Production and In- 
ventory Control Society, 4th Annual 
National Conference and Technical 
Exhibit, Pick-Congress Hotel, Chicago, 
Til. 


28-30. American Society for Quality 
Control, Chemical Div., 5th Annual 
Chemical Conference, Daniel Boone 
Hotel, Charleston, W. Va. 


Later 
October 11-12, CHEMICAL ENGI- 
NEERING and Armour’ Research 
Foundation, Conference on the New 
Trends in Chemistry, Sheraton Towers 
Hotel, Chicago, Ill. 


November 27-December 1. 28th Expo- 
sition of the Chemical Industries, New 
York Coliseum, New York, N. Y. 
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” HIGH 
PRESSURE 
GAUGES 


FOR 


CHEMICAL PLANTS 


AND 


REFINERIES - 





Single or 
Multiple 
Sections. 


Multiple section gauges 
are made with a one 
piece body chamber. This 
method of construction, 
originated by Strahman, 
has become generally 
adopted as standard by 
most gauge manufac- 
turers. 

An added safety fea- 
ture! Except for visibility 
slot, glass is completely 
enclosed. 


e@ Explosion proof illuminators 
e Heated or cooled gauges 

e Large Chamber Gauges 

© Frost-proof extensions 
rm @ Tubular Gauges 
@ Gauge Cocks 


STRAHMAN 
wco AE VES, ING. ihe | 
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NIAGARA 
METERS 


STAINLESS STEEL — Meters available in 34” to 24%” 
size for liquid flows of 1 gpm to as high as 160 gpm. 
Internal parts of stainless steel or other corrosion 
resistant materials. Choice of registers and automatic 
control features. 


Whatever liquids you use in plant 
operations — from Water to Sol- 
vents to Sulfuric Acid — chances are 
there’s a NIAGARA Meter specially 
designed to measure and control the 
flow ...safely ... accurately... 
with savings to you in time, material 
and labor. 


Hundreds of plants—chemical, food, 
soap, paper, drug, textile — depend 
on NIAGARA Meters and accompa- 
nying automatic controls for batch- 
ing and processing of more than 500 
different liquids. 


Leading chemical companies use 
NIAGARA meters in processing 
operations to measure and control 
flow of liquids. Metering assures 
uniform quality, provides inventory 
controls, speeds operations and 
permits safe handling of hazardous 
liquids. 


SIMPLIFY HANDLING 

AND CONTROL 
OF CORROSIVE AND 
STANDARD LIQUIDS 





BRONZE or GALVANIZED IRON — Meters offer widest selection of measurement units and controls 
from 42” to 6” size. Handle flows of 4% gpm to 1000 gpm depending on viscosity and type of liquid. 
Working parts of bronze. 

For Complete detai/s, write for Bulletin 48 


Subsidiary 


Ainatoen BUFFALO METER COMPANY, INC. 


Pal Dept. CE, 2917 Main Street © Buffalo 14, N. Y. 
SALES REPRESENTATIVES THROUGHOUT THE NATION 
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NEW EQUIPMENT .. . 


Continued from page 92 


It then bubbles through the first 
flooded bed, enters a_ second 
plenum, and is _ redispersed 
through different orifices into the 
second cleaning bed. Clean gag 
exists through the top plenum, 
Capacity is rated from 200 tp 
5,000 cfm. Said to have low liquid 
consumption, the unit may be ip. 
strumented for remote operation, 
The blower operates on the clean 
side of the scrubber.—John Wood 
Co., Florham Park, N. J. 92D 








Vacuum pump 


Industrial unit can handle slugs 
of liquid, or condensable vapors. 


Particularly suitable where hot 
gases, condensable vapors or slugs 
of liquid are present in air being 
handled, a multijet vacuum pump 
can be used as a combination ait 
pump and_ direct-contact col 
denser, as a liquid scavenger, o 
as a combination vacuum-col- 
denser-pressure unit. 

Having no moving parts, the 
unit requires no internal lubrica- 
tion or wear adjustment. Nonpul- 
sating suction is maintained with- 
out an accumulator or equalizing 
tanks. Called Centrivac, it is 
available as a package unit with 
mounted control equipment.—Do 
mestic Pump and Mfg. Corp, 
Shippensburg, Pa. 188A 
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Wood Graphite pump 
#2 Frame-mounted unit supplements 
larger pump of the same type. 








Extending the size range down- 
ward, a graphite pump in the 
frame-mounted line uses the same 
wet-end parts previously avail- 
able only in motor-mounted units. : 
It comes with 1, 14 and 2-in. dis- 
charge openings. (Previous units CERTAINTY 
ranged from 2 to 4 in.) 

Frame-mounted Type C pumps 


have an external rotary seal, 
while motor- and frame-mounted \ 





Type F pumps have an internal 
seal—National Carbon Co., New 
York. 189A 






gs 

ors. 

re hot 
slugs 
being 


pumy _— ~ 
on air ~ ££ 
con- P ° 
er, or ressure transmitter CERTAINTY that, with LINDE design, the one need not 


cor} SAlibrated differential-pressure be at the expense of the other. CERTAINTY that the 
unit indicates flow linearly. 











Thi same standards of purity and volume can be main- 

ee eevee ening dif- tained consistently. CERTAINTY that the latest advan- 
; we 

ee ree nent ces in automated control will guarantee maximum 






onpul-§ flow values on a circular scale. 
with-§ Providing standard 3-15 psi. out- efficiency throughout the venga. 
lizingg put, the unit has a transmission 

it is§ accuracy of 4% over a continu- 

with ously adjustable range interval of igi in 
—Dof 20 to 250 in. HO. | 

Corp. A liquid-filled diaphragm-sealed | 

188A§ primary unit is designed for hy- 
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A NEW DEVELOPMENT 
SAVING Ep 


x son ~ ear 


emostatic Steam xn 
* 


& ALL STEEL CONSTRUCTION 
@ JUST ONE WORKING x 


§ @ RUGGED MONEL BELLOWS 


@ NEW BAFFLE*... deflects steam 
upward and away from the orifice ne 
to surround the bellows 


@ FREEZE PROOF -- i 
WHEN INSTALLED VERTICALLY 


ze CAN BE TESTED AND INSPECTED 
WITHOUT BREAKING PIPE 
CONNECTIONS 


@ COMPACT, LIGHTWEIGHT, 
EASY TO INSTALL 


@ FOR TRACER LINES also Plating Tanks 
Platen Presses e Unit Heaters e Sterilizers 
and various types of Cooking and Laundry 
Equipnvent. N-150 Traps can also be used 
as air vents for Receivers, Water Heaters, 
Mechanical Traps, etc. 


W.H. NICHOLSON AND CO. 
12 Oregon St Wilkes-Barre, Pa. * Patent applied for 
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NEW EQUIPMENT. . 


draulic overrange protection { 
1,500 psi. applied to either Dred 
sure port. Replaceable diaphragy 
isolates working parts from prog Att 
ess fluids, and helps contain sili strum 
cone fluid used to dampen puls) Ve 
tion above two cycles per second #uton 
—Taylor Instrument Co., Roch * lig 
ester, N. Y. 180 panel, 
digita 
——sepane T 
into ¢ 

Sin 
pointe 
on ta) 
time > 
ord cé 
terval 
The d 
where 
have t 
since 
the e3 
—Mac 
Laude 


Digite 
flashe 








Packless globe valve 


High-temperature unit cannot leak 
seals tight up to 2,200 psi. 





Hermetically sealed, this glob 
valve has a high seating force 
low operating torque, and oa 
leak. Stem operation is based 0 
the Harmonic Drive principle de 
veloped by the manufacturer. De 
flection of a circular member ints 
an ellipse around its periphery 
produces rotation of an inne 
member. Since the circular mem} 
ber may be a closed cylinder, 1 
opening into the atmosphere i 
needed, and line contents are col 
pletely sealed off. 

Designed for operating tempely 
atures of 600 F. at 2,200 psi., the 
valve can serve at higher temperid 
tures if thermal barriers are il 
corporated. Unit may be mountel 
in any position, operated mail 
ally or with electric or air-mot0 
drives. Globe valves are site F 
from 4 to 2 in.; other types all 
sizes including special ball, plu 
cock and sliding gate valves alt 
available-—United Shoe Machitg With 
ery Corp., Boston. 190M this ins 








Two-in- 
indicate 








July 24, 1961—Cuemicat. ENGINEERING CHEM 





chemical processors! 


Meter reader Full automatic control operates your over-the-fence 


ection Digital device reads dial gage, oxygen plant with 
her pred gashes visible numerical value. 

laphragy 
"OM prog 
tain sil 


Attached to any pointer-type in- 
strument, an electronic digital 
en pul converter can read the instrument 

84 ‘ : p 
Y secon automatically, display the reading 
» Roch & lighted numerals on a control 
r panel, or record the reading on 
digital tape. For control purposes, 
———j the reading can be fed directly 
into a digital computer. 

Since the digital (hence 
pointer) reading can be printed 
on tape, and related to a definite 
time sequence, a permanent rec- 
ord can be made at any preset in- 
“ terval and filed for later checking. 
The device is particularly helpful 
where a large number of readings 
have to be taken in a short period, 
since the operator need not judge 
the exact position of the pointer. 
—MacLeod Instrument Corp., Fort 
Lauderdale, Fla. 191A 


LINDE 
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CERTAINTY that your oxygen will be delivered via the most ad- 
vanced techniques of automation available today. CERTAINTY 
that LINDE’s resources in facilities and personnel will provide 
maximum efficiency of design to fit your needs. CERTAINTY 
that LINDE’s financial arrangements need not involve your 













r-motd 

eH: capital. 
a Flow-rate controller , 
1, plug Two-in-one unit simultaneously 


oa indicates and controls flow. Li iN | DE C oO NM PA NY Bete 


Machit! Without using external piping, DIVISION OF UNION CARBIDE CORPORATION 
190M this instrument combines a needle- 
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Instantaneous Control For Cement Proportioning 


with w & C CONVEYOR SCALE SYSTEMS 


At this large cement plant, one of the 
most modern in the southwest, raw 
materials are accurately proportioned 
from surface storage by a unitized 
W & C Conveyor-Scale System located 
in the tunnel. Weigh-bridge scales on 
moving conveyor belts deliver total- 
ized thru-put data to a remote an- 
alytical laboratory for instantaneous 
readout and precise automatic control. 
Chief reason for the accuracy of 
W & C Conveyor-Scale Systems is the 
patented Uniforce flexural frame used 
to support the weight transmitters, 
which assures true weighing under all 
load conditions . . . resolves every 
force and moment into a single ver- 
tical component. Immediate readout 
and control input are delivered by 
W & C Conveyor Weight Trans- 
mitters, combined with an Indicator/ 
Totalizer unit which integrates belt 
speed with material weight to provide 


instant feed-rate indication and thru- 
put totalization. 

W & C now offers either pneumatic 
or electric measurement and control, 
and can recommend whichever type 
best solves your problem. Our Trans- 
Weigh system uses a sealed electric 
load cell and a continuous electronic 
integrator for accurate and reliable 
accounting and control. In both elec- 
tric and pneumatic systems, response 
speed is far greater than with cumber- 
some mechanical scales — and both 
systems fit perfectly with modern in- 
strumentation and automatic controls. 
All major W & C system components 
are unitized, pre-engineered, equip- 
ment packages. Thus, systems can be 
readily and economically job-matched 
to save trial-and-error time and costs. 
For consistently accurate and efficient 
control of continuous bulk material 
formulations, turn to W & C. 


Bulletin 60 fully describes W & C Conveyor Scale Systems 
WRITE FOR BULLETINS Bulletin 14 describes other W & C Automatic Weighing Systems 


See page 644 Chemical Engineering Catalog for list of representatives. 
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CONSTANT-FEED 
WEIGH-HOPPER SYSTEMS ! 


CHECK- WEIGHING 
SYSTEMS 


CONVEYOR 
SCALE SYSTEM 


Weighing & Controls, Inc. / iia eae 


sussiviaries OF CompuDyne Corporation 


INDUSTRIAL PARK, E. COUNTY LINE ROAD, HATBORO 10, PA. 
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NEW EQUIPMENT .. . 


valve operated flow controller and 
a rotameter in one self-contained 
unit. Designated as Series 8800, 
the controller is designed for purge 
and other flow control applications 
for gas, liquid or steam. 

The controller uses an internal 
diaphragm to maintain a constant 
pressure differential for any valve 
setting. The diaphragm as well as 
the controller body are available 
in various materials to meet par- 
ticular temperature and corrosion 
conditions. 

The unit is available in two 
pressure ratings: 250 psi. for 
brass models; 500 psi. for stain- 
less steel. Flow capacities vary 


from 0.01 to 720 gal./hr. (water) 
or 0.2 to 2,880 std. cu. ft./hr. (air). 
—Brooks Instrument Co., Inc, 
Hatfield, Pa. 


191B 





Drum tumbler 


Hydraulic lift raises drum into 
position for clamping to unit. 


For either single or double- 
drum tumblers, drum handling is 
simplified with a hydraulic lift 
that raises full 55-gal. drums to 
the proper level for clamping. 
When the clamps are closed, the 
lift platform is lowered and drum 
is rotated in the tumbler. 

Use of the hydraulic lift elimi- 
nates need for lift-type trucks and 
overhead hoists, speeds up drum 
loading, and reduces the amount 
of manual handling necessary to 
load and unload the tumbler. 

Optional drives for both tum- 
bler and lift may be constant or 
variable speed, and explosionproof 
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for operations in hazardous areas. 
Optional tumbler equipment in- 
cludes electric brakes, clocks, 
revolution counters and special 
timing devices.—The U. S. Stone- 
ware Co., Akron. 192A 


Briefs 


Air compressor governor continu- 
ously maintains receiver pressure 
within 1 psi. of a given setting 
while compressor is running. 
With only one-self-actuated mov- 
ing part, the device is said to in- 
crease volumetric efficiency up to 
10% by making the motor load 
proportional to the air demand.— 
Trymac Corp., Erie, Pa. 193A 


Vacuum calculator determines 
pump and chamber size, time and 
pressure for high-vacuum sys- 
tems. Either of two slides can be 
used to solve simple vacuum prob- 
lems; together they resolve com- 
plex high-vacuum problems. Cost: 
$2.—Consolidated Vacuum Corp., 
Rochester, N. Y. 193B 


Equipment Cost Indexes .. . 


Mar. 
1961 


Industry 
Avg. of all : IS 


Process Industries 


Cement mfg. .......... 
Chemical 

Clay products 

Sh ar a 
a 
Oper Ing, .....0.5.- 
Petroleum ind. ........ 
Rubber ind. 


Related Industries 


Elec. Power equip i 237.9 
Mining, milling ; 239.4 
Refrigerating : 268.5 
Steam power : 224.9 


Compiled quarterly by Marshall and Steverss, 
los Angeles, for 47 different industries. See 
Chem. Eng., Nov. 1947, pp. 124-6 for method 
of obtaining index numbers; Mar. 6, 1961, 
Pp. 115-116 for annual averages since 1913. 
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chemical 
processors! 


advanced engineering 


goes into every over-the- 


fence plant built with 


CERTAINTY that LINDE technology and 
experience is based on 50 years in 

the business of low-temperature separation. 
CERTAINTY that your oxygen plant built by 
LINDE will deliver a consistently pure product 
at the guaranteed low price. CERTAINTY that 


| 
completely automated processes will 


maintain on-stream time at a maximum. 


UNION 
CARBIDE 


LINDE COMPANY 


DIVISION OF UNION CARBIDE CORPORATION 








CONSIDER THESE & 
FACTS §& 
about REAL 
RE-SCREENING 
ECONOMY 














1—Rescreening your used 


NO ‘‘BUGS”’ IN THESE 
NAGLE PUMPS 


California Chemical Co. Pumps Molten Ammonium 
Nitrate for Use in Their Ortho Fertilizers These two 
1” Nagle type “CWO-CS” vertical shaft pumps are ably 
handling 99.8% ammonium nitrate at 330°F., destined 
for use in well-known Ortho brand fertilizers. Pumps 
shown are at the Kennewick, Wash., plant of California 
Chemical Co, 


The Nagle “CWO-CS” is “tailor made” for this applica- 
tion, because there are no bearings below the floor plate 
or near the pumped solution, and there is no rubbing 
contact between revolving and stationary parts below 
the radial bearing. All bearings sealed against con- 
taminants. Seal problems entirely avoided. Send for 
Nagle Pump Selector—describes the complete line of 
Nagle Pumps. 


(ORTHO® T.M OF CALIFORNIA CHEMICAL Co.) 


Center split casing—two halves 
bolt together, Bottom entrance 





arrangement eliminates trouble = WS ee 


from solids settling and clogging. 
Truly a pump for tough pump- 
ing jobs, 











Tough jobs call for 





NAGLE PUMPS, INC. 


1235 Center Ave., Chicago Heights, Ill. 


PUMPS 


Representatives in Principal Cities 
FOR ABUSIVE 
APPLICATIONS 
EXCLUSIVELY 

















rings costs less than 
buying new rings. 


2—Buying SOLID RINGS | 


which can be re-screened 
MOST often saves MOST 
dollars in the long run. 


MULTI-METAL OFFERS 
REAL ECONOMY by 


1—Re-covering New “Non-Returnable” 
Rings —or 

2—Recovering Old Solid Rings— or 

3—Furnishing New Solid Rings good 
for many re-screenings 


Whichever you choose, let Multi-Metal 
help you cut replacement costs. 














i MULTI-METAL 
WIRE CLOTH CO., INC. 


1353 GARRISON AVENUE, NEW YORK 59, N.Y 
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“DAVENPORT” ROTARY 
COOLER - BLENDER 


Designed and fabricated for a specific 
application. This unit represents the abil- 
ity of Davenport engineering and de- 
signing for a particular process. 


Let our engineers consult with you on your Pressing, 
Drying and Cooling problems or send for our catalog 
A. For quick reference consult your Chemical Engi- 


neering Catalog. 


DAVENPORT whcue”Aup 


Davenport, lowa, U.S.A. 
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DAVENPORT — 


PRESSING. — DRYING 
Tate 
COOLING Equipment 


Continuous DeWatering 
Presses 
ROTARY DRYERS 
Steam Tube, Hot Air 
and Direct Fire 
Atmospheric 
DRUM DRYERS 


10) 9 -\-o am O1e) 4 4-6) 
Water and Air 






































Technical Bookshelf 


MATH BY THE MILLIONS 


MATHEMATICAL HANDBOOK FOR SCI- 
ENTISTS AND ENGINEERS. By G. A. 
KorN AND T. M. Korn. McGraw- 
HILL. 960 PAGES. $20. 

As James Thurber said, of a book 
on penguins, there is more on the 
subject here than anyone could pos- 
sibly want to know. A remarkable 
volume, this husband-and-wife- 
authored handbook is a compen- 
dium of mathematical concept, an- 
alysis, manipulation and calculation. 

Though it is impossible to read 
the book from cover to cover (it’s 
not a textbook on math), a worker 
may, as the authors suggest, find 
the book a convenient way to relate 
his special mathematical knowledge 
to the over-all field. Presenting its 
information without proofs, the 
book is a handy reference work for 
engineers. 

Conveniently divided into chap- 
ters, each of which covers a unified 
part of mathematics (e.g., plane 
analytical geometry, functions of 
a complex variable, numerical 
calculations and finite differences), 
the work has only thin connective 
tissue between topics within a 
chapter. Important expressions, 
however, are placed within boxes, 
and cross-referencing to related 
topics is often used. 

The heterogeneous typography 
is disconcerting for continuous 
reading, being a mixture of many 
typefaces and sizes. But among the 
good features are a fine index, con- 
venient numerical tables, integral 
and transform-pair tables, and ex- 
tensive bibliographies with each 
chapter.—wcs 


GUIDE FOR ZONE REFINERS 


ZONE REFINING AND ALLIED TECH- 
NIQUES. By N. L. Parr. ST. MARTIN’S 
Press, New York. 184 PAGEs. $8.50. 


Reviewed by Rowland E. Johnson, 
Texas Instruments Inc., Dallas, Tex. 
The author surveys techniques of 
zone refining that have come into 
use in recent times, and provides 
practical information on equip- 
ment and techniques. In his treat- 
ment, he shows the advances that 
zone refining has made in the past 
ten years. Not only are semicon- 
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Why pay FULL price 
for only 








CEILCOTE CORROSION-PROOF 


MONOLITHIC FLOORING 
GIVES YOU 


GUARANTEED PERFORMANCE! 








THE CEILCOTE COMPANY, INC. 





INSTALLATION AND MATERIALS ARE EQUALLY IMPORTANT! 


You can’t buy a bucketful of corrosion-proof flooring! The success 
of any flooring is determined by correct installation techniques 
as well as quality materials. Only Ceilcote offers you a complete 
flooring service . . . Corocrete monolithic flooring plus perform- 
ance guaranteed installations. And Corocrete is scientifically for- 
mulated with the proper balance of resins, special aggregates and 
hardeners to meet your specific requirements! 


INSIST ON THIS COMPLETE PACKAGE! 


Ceilcote provides corrosion engineers to analyze your problems 
. . « produces the correct grade of Corocrete ... prepares the 
surface and installs the flooring ... all under one contract! Avail- 
able with finishes ranging from non-skid to polished surfaces, 
Corocrete floors resist acids, alkalis, impact ... are engineered 
to withstand thermal shock and expansion without cracking or 
spalling. 


PROFIT FROM CEILCOTE'S EXPERIENCE! 


Ceilcote offers you 33 years of experience in developing, manu- 
facturing and installing reliable corrosion proofing materials for 
industry. P 

WRITE TODAY FOR COMPLETE INFORMATION 
The Ceilcote Company 


Ridge Road 
Cleveland 9, Ohio 


complete flooring service. 


Name. 





Please send me complete information about your 





Company. 





Street, 





ek ee 


City. Zone. State. 
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Unlimited versatility 


MATHIESON CO>2 


From the chemistry lab to the shipping platform, 
Mathieson CO2 werforms numerous vital jobs economi- 
cally and efficiently. As a liquid or solid, this Jack-of- 
all-trades is immediately available in any quantity from 
your nearby Olin Mathieson warehouse. If you’d like 
more information on the economical use of CO2... write 
Olin Mathieson, Baltimore 3, Maryland. A free, informative 
booklet will be sent to you posthaste. 305 


‘1; 
CHEMICALS DIVISION QJ im 
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BOOKSHELF .. . 


ductors considered but also metals, 
inorganic and organic compounds, 
And some miscellaneous materials- 
handling techniques are discussed, 
such as the crystal-pulling opera- 
tions commonly used on semicon- 
ductors. 

As the author indicates, the best 
way to start zone refining is to 
have practical experience in the 
laboratory under the tutelage of 
someone actively working in the 
general field. However, this book 
will help the uninitiated start 
thinking about zone refining and 
guide them to intelligent decisions 
before buying or making the 
equipment. 

The first two chapters treat 
equilibrium segregations during 
solidification, the basic concepts of 
zone refining. The next chapter 
covers segregations when consider- 
ing actual laboratory apparatus. 
Here, the reader is introduced to 
some of the pitfalls of zone refin- 
ing as well as many of its practical 
aspects. The next two chapters 
cover the design of zone refining 
equipment, and illustrations and 
descriptions of practical equipment 
for specified uses. Remainder of 
the book is a description of manip- 
ulations, both chemical and physical 
materials examinations, and appli- 
cations of these techniques to vari- 
ous materials. 

Book’s major advantage is that 
it brings together in one place 
much information of interest to 
anyone entering the field. There 
are good lists of references at the 
end of each chapter. However, the 
author sometimes includes minor 
details of apparatus that seem un- 
necessary, such as the description 
of a kinetic vacuum seal that is 
available in a number of other 
places. 

Representing the present state of 
the art, this book is a good source 
of information for anyone inter- 
ested in zone refining. 


And Also Received 


Proceedings of the 1961 Heat 
Transfer and Fluid Mechanics In- 
stitute. Preprinted in this 236- 
page volume are 17 _ papers 
presented on June 19-21 at the Uni- 
versity of Southern California’s 
fourteenth in a series of meetings 
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UNION SHOP ASSEMBLED 
ORGANIC LIQUID HEATERS... 


6,090,000 BTU/hr. FORCED CIRCULATION LIQUID HEATER serving Goodyear 
Tire & Rubber Company's plant in Point Pleasant, West Virginia. Fully 
automatic. Gas and oil fired. 
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| 
r a 


' 


lower exit flue gas temperatures 
spell fuel savings 


Built to ASME Power Boiler Code requirements, Union Forced 
Circulation Liquid Heaters save fuel dollars. 
Liquid and gas flow are counter current. The lowest tempera- 
ture liquid is served by the lowest temperature gas. This assures 
maximum thermal efficiency and minimizes the risk of thermal 
shock. Outlet temperatures can be precisely controlled. 
High liquid velocities (8 to 10 ft./sec.) and liberally pro- 
portioned, liquid cooled furnaces eliminate localized overheat- 
ing. As there are no multi-tube circuits in the radiant section, 
recirculation within a circuit is impossible, thereby eliminating 
vapor binding or stagnant flow areas. 
Horizontal design provides ready access to facilitate opera- 
tion and maintenance. 
Designed for use with Dowtherm “A” and “E”, Aroclor #1248, 
organic heat transfer oils, and other commercially available 
fluids, standard units (both field erected and shop assembled) UNION IRON WORKS 
can be modified to meet a wide range of job requirements. They ERIE, PENNSYLVANIA 
a0 be arranged for firing with most commercial fuels as well DIVISION OF RILEY STOKER CORP. 
s waste fuels in liquid or gaseous form. 
For specific information, contact your local Riley Stoker or 
Union Iron representative. 



































TI’s Central Automatic Tester is well known among other 
manufacturers for accuracy and dependability. 


Texas Instruments feeds its CAT 
dry air to minimize maintenance 


Around the clock, seven days a week, electronic equipment is given an 
exhaustive test on this Central Automatic Tester at Texas Instruments 
Incorporated, Dallas, Texas. Each station has an air cylinder that actuates 
the go/no-go mechanism, and it is important that only dry air be fed to it. 
Otherwise, corrosion and wear in the device would be a problem. 


alongside the compressors supplying 
air to this huge semiconductor plant, 
handle the drying. Air is delivered to 
the system at -100°F dewpoint. Also, 
many Laboratory Model Lectro- 
dryers are individually mounted on 
machines throughout the plant, to 
allow greater flexibility in various 
manufacturing operations. 

Whatever your problems with 
moisture in air, gases or organic 
liquids, there are Lectrodryers in 
types and sizes to solve them. Lectro- —_ —— | 
dryer’s Case History Sheets describe Six BAC-150 Lectrodryers 
such applications. For copies of these and other dry- dry air for many plant oper- 
ing help, write Pittsburgh Lectrodryer Division, ations to -100°F dewpoint. 
McGraw-Edison Company, 303 32nd Street, 
Pittsburgh 30, Pennsylvania. 


Six Lectrodryers, centrally located a is i awe 
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“devoted to the presentation of 
fundamental research results of 
current interest in heat transfer, 
fluid mechanics, and related fields.” 
Titles include: “The Use of Acous- 
tic Vibrations to Improve Heat 
Transfer,’ “Heat Transfer to 
Steam-Water Flows,” “Void Vol- 
ume, Site Density and Bubble Size 
for Subcooled Nucleate Pool Boil- 
ing,” “Heat Transfer Through a 
Melting Layer with External Gas 
Flow.” $8. Write: Stanford Uni- 
versity Press, Stanford, Calif. 


Heat Bibliography —1959. Ed. by 
D. E. Sexton. 404 pages. An in- 
complete but lengthy listing of the 
titles of papers on the subject, com- 
piled by the United Kingdom’s Na- 
tional Engineering Laboratory (in 
Edinburgh) during 1959. $3.70. 
Write: British Information Sery- 
ices, 45 Rockefeller Plaza, New 
York 20. 


Proceedings of the 1960 Institute 
in Technical and Industrial Com- 
munications. Ed. by H. M. Weis- 
man, et al. Looseleaf-bound into 
a 121-page photo-offset booklet are 
15 addresses delivered to last July’s 
four-day conference on the subject 
of communications, held at Colo- 
rado State University “for writers, 
editors, journalists, scientists, en- 
gineers and administrators.” Sam- 
ple papers: “Writing the Free 
Lance Article,” “Technical Man- 
uals,” “Automated Scientific Com- 
munication Techniques of the 
Future,” “The Technical Motion 
Picture,” “Cartoons in Technical 
Illustrations.” $5. Write: Insti- 
tute in Technical and Industrial 
Communications, Colorado State 
University, Fort Collins, Colo. 


More New Books 


Russian for Scientists. By D. Ward. 
Macmillan. 204 pages. $3.95. 


The Consulting Engineer. By C. M. 
Stanley. Wiley. 258 pages. $5.95. 


Optimum Use of Engineering Talent. 
American Management Assn., 1515 
Broadway, N. Y. 36, N. Y. 416 pages. 
$9. 

Microbial Cell Walls. By M. R. J. Sal- 
ton. Wiley. 94 pages. $3.50. 


Powder Metallurgy. Ed. by W. Les- 
zynski. Interscience. 847 pages. $25. 
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e- ...there’s a MARSH 
ter. NEEDLE VALVE for it 
ls,” Three great series of needle throttling valves 
us- —designed and built as only Marsh experi- 
: ence in both valves and instruments can 
eat make them. In materials for extreme range 
to of services. In a full range of sizes and pat- 
Tol- terns, including panel mounted. For a wide 
e range of pressures and temperatures. 
1ze Body and stem guides machined from 
i]. solid bar stock for extra strength. Precision 
ground stems with fine pitched stem- 
a threads for close regulation—tight shut-off. 
ras Long lived, but easily replaced ‘‘Marpak’”’ 
ni- moulded packing; Teflon in stainless steel 
valves. Deep inlet and outlet threads for 
tight make-up. 
MARSH INSTRUMENT COMPANY 
by Dept. 24, Skokie, Ill. 
in- \ Division of Colorado Oil and Gas Corporation 
h + Marsh Instrument & Valve Co. (Canada) Ltd., 8307 103rd 
Ne St., Edmonton, Alberta, Canada. Houston Branch Plant 
m- 1121 Rockwell St., Sect. 15, Houston, Texas, Eastern 
Seaboard Warehouse: Marsh Instrument Company, 
la- 1209 Anderson Ave., Fort Lee, N.J. 
‘in 
10. R= I ‘Al 
"V- = . | a q : Ask for 
Ww = a ~ aes > % Sa i OS 
covering 
full line 
te 
N- 
iS- 5 
to 
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’s . 
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: TURBULAIRE SCRUBB 


a. When scrubbing will 
= clear your dust and 
fume problems — 
a WP Turbulaire 
Scrubber will do the job best. 


A unique jet-action principle is 
e the reason. Even when handling dust particles of screwed & socketweld 


sub-micron size, it has an unusually high efficiency. No 
moving parts; nothing to require frequent maintenance = | ei he [ N G S 
























or replacement. Wide application flexibility; easily @ 150 Lb. through 6000 Lb. Stainless Steel 
i constructed from various types of corrosion-resistant Screwed and Socketweld Fittings @ 2000 
materials. | Lb. through 6000 Lb. Forged Steel Screwed 
| WRITE FOR LITERATURE today to Western Precipitation, | and Socketweld Fittings @ Extra Heavy 
2 1000 W. 9th St., Los Angeles 54, Calif. (In Canada, Stainless and Forged Steel Unions @ Light 
; write 8285 Mountain Sights Ave., Montreal, P. Q.) | Weight Forged Steel Back-Up Flanges for 


use with Schedules 5 and 10 Stainless Piping. 


ae ee . ©) CAMCO FITTINGS, INC. 
VAY / ESTER rN : . | 301 State St., No. Haven, Conn. 


3 | wr SECC ay, 
: Send for Complete Catalog ¢ iss) ° 


and NEW Price List n ‘ 


” 
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PILOT 
7 PLANT 
EQUIPMENT 


Pre-test and prove your new process with DENVER 

Pilot Plant Equipment. Pre-evaluate market potential before 
capital equipment is ordered. Purchase or rent equipment; or use 
our laboratory and equipment in Denver. 

Complete process development, testing and laboratory 

services to assist your busy staff. 
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DENVER BALL 

& ROD MILLS 
Sizes from 12”x 12” 
0 10’ > 

Write for Bulletin 
LB2-B34 


DENVER SOLVENT 
EXTRACTION UNITS 


Write for Bulletin 
M7-F65 



















DENVER SPIRAL DENVER 
CLASSIFIERS SRL PUMPS 

6”, 9”, 12” Simplex— From 114”x 1” up to 
and commercial sizes. 12”x 10” 







Write for Bulletin Write for Bulletin 
LC5C-B7 LP9-B29 












DENVER 
SUCTION-PRESSURE 
PUMP 


DENVER VIBRATING 
SCREEN 












Size 34”—and hes gt silat 
commercial sizes. Write rite tor burletin 
for Bulletin LP7-B1 LS3-B15 
DENVER DENVER 








PAN FILTERS 
Simplex or Duplex. 
Write for Bulletin 
LFG-B1 






DISC FILTERS 
Diameter—2’, Discs—1-3 
and commercial sizes. 
Write for Bulletin LFG-B1 



























DENVER 
THICKENERS 

2¥2'x 2’ and up— 

and commercial sizes. 
Write for Bulletin 
LT5-B7 


DENVER AUTOMATIC 
SAMPLERS 


Write for Bulletins 
LS1-B4 and S1-B10 











DENVER “SUB-A” 
FLOTATION MACHINES 


Pilot Plant and 
commercial sizes. 
Write for Bulletin 
LF10-B3 





DENVER 
SAMPLE SPLITTERS 


Recognized Accuracy, 
Write for Bulletin 
LS1-B4 

















DENVER DENVER 

JAW CRUSHERS TESTING SIEVE 
Stock sizes from SHAKERS 

2%4"x 32” to 10”x 20” W 






and larger. Write for 
Bulletin LC12-B18 






et or Dry. 
Write for Bulletin 
LC16-B2 









DENVER TANKS 


Bolted or Welded Steel 
and Wood—all sizes. 
Write for Bulletin 
LT2-B5 


DENVER AGITATORS 
AND MIXERS 


12”x 18” through 40’x 30: 
Write for Bulletin LA2-B4 



















EQUIPMENT 
COMPANY 


1400 17TH ST. * DENVER 17, COLO. © CH 4-4466 


See DENVER Catalog on pages 355-366 in CEC for a complete listing of 
DENVER Equipment for the Process Industries 
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Chemicals 


Alcohols...... 80-page booklet describes 
properties and uses of 21 industrial 
alcohols, from methanol to trideca- 
nol; inciudes data on storage and 
handling. 
200A Union Carbide Chemicals Co, 


Aliphatic Chemicals..... Booklet covers 
the use of aliphatic organic chemi- 
cals as additives for gasoline, fuel 
oil, lubricants and asphalt and re- 
views each application. ; 

200B Armour Industrial Chemical Co. 


Alloys...... A copy of 104-page booklet 
covers alloys, their properties, 
forms, the corrosives they will re- 
sist, etc. Available now on request. 
171 *Haynes Stellite Cv. 


Benzyl Chloride..... has a characteris- 
tic pungent odor. It’s insoluble in 
water but dissolves readily in alco- 
hol & ether. Specifications & typi 
cal data offered. 
185b *Hooker Chemical Corp. 


Butyl... ..... New Butyl HT 10-66 is a 
iso-butylene-isoprene copolymer 
containing chlorine. Now in full 
scale production. Tesi samples ani 
data are offered. 
33 *Enjay Chemical Co 





Carbon Dioxide...... Around the clock 
service for delivery of carbon dio 
ide in any form or in any quantity. 
An informative booklet is available 
196 *Olin Mathieson 


Catalysts...... Publication details cata- 
lysts of platinum, palladium, rho 
dium and ruthenium, and outline 
guides in selecting catalysts ants 
carriers for specific applications. 
200C Engelhard Industries, In¢ 


Cellulubes...... are fire-resistant fluids 
that add safety to hydraulic powe 
transfer and compressor lu rica- 
tion. Detailed information is avail 


able. 
168 *Celanese Chemical Company 
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ressant, a pigment dispersant and 
4 a mixing time saver for plastisol 


rmulations. 
201A Continental Oil Co. 
Chemical...... C-56 is a derivative of 


hexachlorocyclopentadiene. Bulle- 
tin 65 has been prepared including 
a variety of typical reactions & in- 
formation on handling. : 

185a *Hooker Chemical Co. 


emicals...... Mixed truck or freight 
“a car shipments of phthalic ro 

dride, maleic anhydride isophthalic 

or fumaric acid are now available 

from bulk terminals. 

65 *California Chem. Co., Oronite 


cis-Butenediol...... Increased demand 
for this unique intermediate per- 
mits a further reduction in price. 
The new data bulletin is available 


on request. 
181 *Gen. Aniline, Antara Chem. Div. 


Epoxy Pellets........ Bulletin describes 
characteristics and applications of 
epoxy adhesive pellets. Bond 
strength, thermal, electrical and 
chemical characteristics given. 
201B Epoxy Products Inc. 


Epoxy Resins...... Data on high-tem- 
perature properties of Oxidon® 
epoxy resins and the potential of 
these materials in laminate ap- 
plications reported in bulletin. 

201C Food Machinery & Chemical Corp. 


Ethyl Alcohol........ The new Govern- 
ment Regulations Supplement to 
US.I.’s Ethyl Alcohol Catalog 


makes latest alcohol regulations 
easy to understand & forms easy to 
handle. 

40a *U. S. Industrial Chemicals 


Filler...... Bulletin describes QO Fa- 
preg, a low viscosity impregnatin 
solution based on furfuryl alcoho 
and suited to penetrate and fill 
voids in carbon, graphite etc. 
201D Quaker Oats Co. 


Filter Aid...... For any filtration prob- 
lem, there’s a Celite filter aid grade 
to give you the exact degree of 
clarity desired. Details are offered. 
123 *Johns-Manville 





Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 


I's easy — simply circle 
item’s number on the Reader 
Service Posteard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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Lapp 


CHEMICAL 
PORCELAIN 







UFCLAD... 


THE EXTRA PROTECTION YOU GET IN LOW-COST 
LAPP PORCELAIN VALVES 





FIRST ... the valve itself 
—Lapp porcelain, 
chemically. inert, to 
resist corrosion from 
any acid (except 
Hydrofluoric) ina 
process. 















































NEXT >... layers of strong 
Fiberglass cloth to _ 
cushion the porcelain 
against impact and 
insulate it against 
thermal shock. 


D THEN, high-strength, 
“= chemical-resistant 
Epoxy resin, impreg- 
nating the Fiberglass, 
bonding it to the 
porcelain—adding the 
protection of armor 

to the corrosion 
resistance of Lapp 
chemical porcelain. 











WRITE for Catalog 567— 
description and specifications of 
Lapp Y-Valves and Angle Valves, 
available in 14” to 6” sizes. 

Lapp Insulator Co., Inc., Process 
Equipment Division, 1920 Chestnut 
St., LeRoy, N.Y. 
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BLICKMAN: 


BUILT 


laboratory 
furniture and 


hospital 
casework! 


Blickman’s new 
40-page catalog provides a 
quick-reference implement for 
basic planning of laboratory and 
hospital installations. 


‘It includes specifications for standard 
and specialized laboratory furniture, 
and fixtures...PLUS details of Blick- 
man’s exclusive CONFLEX* construc- 
tion. This new concept achieves 
maximum flexibility of door and drawer 
arrangements, without the use of tools 
..and without loss of rigidity or struc- 
tural soundness! 
More than 75 years of manufacturing 
experience stand behind the famed 
.Blickman-Built symbol. It identifies the 
finest in stainless and enameled steel 
equipment! * TRADE MARK 
SEND FOR YOUR COPY TODAY! 


4 thao) naa icacd ard adalah add ahehod vind tiated 


S. BLICKMAN, INC. 


8907 GREGORY AVE., WEEHAWKEN, N. J. 
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LITERATURE . 


Gas, Industrial..... More than 100 dis- 
tributing points assure prompt de- 
livery of argon, oxygen, hydrogen, 
acetylene, nitrogen and other in- 
dustrial gases. 

TC214 *Liquid Carbonic Div., lian. 


Hydrofluoric Acid....Multiple facilities 
for anhydrous ‘and aqueous Hy- 
drofluoric Acid. Information and 
prices are available on this product 


on request. 
63  *General Chem. Div., Allied Chem. 
Peptide Bond....... Technical bulletin 


describes new product, outlines the 
general peptide-forming reaction 
and presents three typical syn- 
thetic procedures. 

Pilot Chemicals Inc. 


Peroxide Compounds....... Bulletin in- 
cludes application and shipping in- 
formation plus data on flash points, 
half life, melting points, form and 


packing. ; ' 
202B Lucidol Div. 
Plastic...... A new brochure, “Rein- 


forced Plastic” is full of facts that 
will assist the engineer in design- 
ing installations of Fiberglas rein- 
forced polyester. : 

202C An-Cor Industrial Plastics, Inc. 


Tiastic......< Ryertex-Amicron PVC of- 
fers outstanding resistance to 281 
corrosive solutions & gases. It is 
immune to weather, rotting & 
aging. PVC Bulletin 80-3. 

42 *Joseph T. Ryerson & Son, Inc. 


Plasticizer...... Data sheet No. 560 de- 
scribes Morflex® specialty plasti- 
sizers and includes data on speci- 
fications, physical properties and 
performance in vinyl] films. 
202D Chas. Pfizer & Co., Inc. 


Polyester Resins......... Bulletin 10, 
“Chemical Resistant Table of An- 
Cor Polyester Resins” has been 
compiled from actual laboratory & 
field testing. 

202E An-Cor Industrial Plastics, Inc. 


Polyethylene Resin...... Microthene, a 
finely divided polyethylene resin is 
used for tanks that resist chemi- 
cals & food. A data sheet is avail- 


able. 
39b *U. S. Industrial Chemicals 
Polypropylene....... Bulletin describes 


properties and characteristics of 
Tenite polypropylene and gives data 
on chemical resistance, molding 
properties and suggested formulas. 
202F Eastman Chemicals Products Inc. 


Products Catalog....... 8-page bulletin 
gives information on a large group 
of products ranging from calcium 
carbide and pipeline acetylene to 
organic compounds. 
202G Air Reduction Chemical & 

Carbide Co. 


Sodium Bichromate........ meets rigid 
purity requirements in catalysts. 
An 80-page _ technical bulletin, 
“Chromium Chemicals” is available 
on request. 

83 *Allied Chemical, Solvay Proc. Div. 


Sedium Borohydride......... SWS is a 
stable, aqueous caustic solution of 
sodium borohydride. It is easy & 
safe to handle & use in standard 
equipment. Complete information. 
75 *Metal Hydrides, Inc. 


Sodium Desulfurization. ...... A paper 
on sodium desulfurization of coke 
oven is available on request. This 
inexpensive process is suggested as 
a solution to quality problems. 
39a *U. S. Industrial Chemicals 


* From advertisement, this issue 








If you wanj? 
an ejecta 
ina hurry... 
ELLIOT: 


can help yoi, 







Repri 


pe 


Sizes smaller than 
2” suction have 
screwed connections. 


STANDARD Elliott ejectors in sizes uf 
3-in. maximum suction are available for! 
delivery. This simple, dependable, low 
vacuum-producing device is well- desig 
and precision-made. Write for prices, gi\ 
application, pressures, temperatures, (aft 
ity required. F 


fs ELLIOTT COMP! 


GENERAL OFFICES: JEANNETTE 
PLANTS: Jeannette and Ridgway, Pty 
Springfield, Ohio q 
TURBINES ¢ GENERATORS © MOTORS « COMPRESS 
TURBOCHARGERS « EJECTORS ¢ STRAINERS » TUBE Cl 
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CE editorial reprints are now easy to get—use Reader Service Card for fast service.* For each reprint you 
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e PROCESSES 
Advanced Chemical Rocket Propulsion Systems (50¢)...179 
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Chemicals From Petroleum—Available processes ($1) ..139 
Chemicai Rocket Propulsion Systems (50¢)............ 177 
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Fermentation—Its chemical technology (50¢).......... 74 
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Distillation (75¢) 


e EQUIPMENT AND DESIGN 


Air Pollution—CPI plant solutions (50¢)............... 143 
Control Valves—Behavior and selection (75¢)......... 141 
Estimating Engineering Properties 


Thermal Conductivity Viscosity (75¢) ........ 138 


COU ioaides tee weveteretere 94 Critical Properties (75¢) .149 
Heat Capacities (75¢).109 Other Physical Properties 
Latent Heat (75¢)....117 ROU Iie aaletharecticals save eis 151 
Surface Tension (75¢) .126 
Flow Sheets—Engineering communiques (50¢)......... 99 
Flow File—50 design formulas (50¢)............02ee0ee 112 
Flow Through Packing and Beds 

PACHOG OWE COCO es cs droc bins 60 Ode wdadwerteceee 103 

Mixed Qn) MOving HOGe (OGG). 6. scceccccescccccsuses 107 

WOPCIECEIE ORE IVETE COUN No i406.9.0:0.66,06-60cs ce teac ese céwes 108 
Heat Exchanger Design—Shortcut methods (75¢)...... 52 
Heat Exchanger Calculations—Use these charts ($1)...136 
Mechanical Seals—How to select and use (50¢)....... 83 
Packaging—Unit containers for chemicals (50¢)....... 166 


Piping—Roundup of process pipe, valves, fittings (75¢).. 40 
Process Design: Fluid Flow—Size lines, pick pumps ($1).161 


Pump Seals—Chemical plant practice (50¢)........... 92 
Water Conservation—Will taps run dry? (50¢)......... 105 
Water Pollution—Solve plant problems (50¢).......... 122 
Your Design Reference File 
RMU NS VC CROO Marasere c:a'everored o.0)e' alc lole'e blac o.slarelaag eiaiewieleldigne 100 
PATO emer CLOG Na ge Seo a oc cg oelea chine a wan eeesesscees 110 


e COSTS AND COMMERCE 


Buyer-Seller Relations—Vendor’s view (50¢)............ 157 
Capital Cost Estimating—Data, sources & methods ($1) .156 
CE Cost File 1959—Quick estimating data (50¢)....... 153 
CE Cost File, 1960—Quick estimating data ($1)........ 172 
Cost Control Systems—Reduce and control costs (50¢).102 
CPURGPOCRSE TOR GT CONG) occ 0c0.cccsc Sicwisecesiccesbacs 170 
Inflation—How to predict a shrinking dollar (50¢)...... 78 
Operator Shift Schedules—How to organize (50¢)...... 175 
Patent Fundamentals—Timely review (50¢)........... 114 
Petrochemicals—1958 economic review (50¢).......... 123 
Petrochemicals—1960 economic review (75¢).......... 176 
Process Energy—Make or buy? (50¢)........cccccccces 142 


Professional Registration—For PE-minded ChE’s (50¢). 85 
Rockets and Missiles—Airborne reactor problems (75¢).119 
60’s Chailenge Chemical Engineers (50¢).............. 152 


e UNIT OPERATIONS 


Absorption With Chemical Reaction—(50¢)............ 162 
Adsorption—Design, methods, materials (50¢)......... 154 
Azeotropic Separation—Close-boiler distillation (50¢)..160 
Batch Distillation of Binary Mixtures (50¢)............ 174 
Binary Distillation—Theory, Equipment (75¢)......... 54 
Compressible Fluids—How to handle ($1).............. 80 
Crystallization—For purification (50¢)................. 124 
Drying—Methods, equipment, design, cost (75¢)....... 70 
Foams—How to use and control (50¢)................. 86 
Liquefied Compressed Gases—Handle with care (50¢)..147 
Liquid-Gas Contacting—A practical study (75¢)........ 82 
Liquid Proportioning—Equipment, methods, uses (50¢).. 76 
Lubrication—For chemical plant engineers (50¢)...... 50 
Plant Startups—Systematic preparation (50¢)......... 165 
Solids Concentration—Survey of techniques (50¢)..... 67 
Solids-Gas Contacting—Commercial practice (50¢)..... 63 


Solids-Liquid Separation—Operations descriptions ($1). 62 
Solid-Solid Blending—Theory, practice, equipment (75¢) .163 
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Capital Investments—Appraisal methods (50¢)...... 182 
Electrical Safety—Design methods (50¢)............ 185 
Process Control—Instrumentation report ($1)...... 183 


Processes & Technoloby—Eleventh Inventory (50¢)..184 
Simultaneous Heat & Mass Transfer—Refresher (50¢) 187 
Systems Engineering—86-page review ($1.25)....... 181 
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New all-wrench tool set 
cuts maintenance time 


® 










181-piece 
nut-turning set 


SNAP-ON 5181-GS-B Set 
181 tools in metal box 


This SNAP-ON set is the timesaving answer for a maintenance man 
with a wide range of nut-turning jobs. The selection of 181 tools 
contains every standard wrench size from 3/16 to 1-7/8 in. In- 
cluded are open-end wrenches, box wrenches, combination 
wrenches, flexible head wrenches, ratcheting box wrenches and 
socket wrenches. 

Socket wrenches include handles and sockets in 1/4-in., 3/8- 
in., 1/2-in. and 3/4-in. square drive sizes. You get a full range of 
socket handles — ratchets, speeders, slide bars, spinners, ex- 
tension bars. 

Tool chest embodies all the best SNAP-ON construction features 
— full-length, piano-type hinges; reinforced channel top; easy- 
sliding, no-sag drawers; close spot welding for added strength; 
double-rolled edges for rigidity; and strong trunk handles for 
lifting the chest. 


Got a tool problem — ask your SNAP-ON sales engineer 


The SNAP-ON sales engineer is a specialist who devotes all of his 
time to the industrial application of wrenches and mechanics’ 
hand tools. He welcomes the opportunity to help you solve your 
assembly and maintenance tool problems. Write us for his name 
or call your nearest branch. Free catalog of industrial wrenches 
is yours for the asking. 


© FOR ALL INDUSTRY 
e pot WISCONSIN 


8106-G 28th AVENUE 





206 





LITERATURE .. . 


Thickening Agent........ Microgel, the 
new thickening agent is used in the 
manufacture of Darina grease. 
Complete information on Microge] 
is available on request. 

*Shell Oil Company 


Trichlorethylene..... Nialk Trichlor for 
the extraction of vegetable oil, ani- 
mal fats and the like. A technica] 
data sheet with specifications js 


offered. 
185¢ *Hooker Chemical Corp, 
Trimethoxyboroxine...... 12-page bul- 


letin describes properties, uses and 
handling of versatile chemical used 
as a metals fire extinguishant, a 
curing agent for epoxy resins etc. 

206A Callery Chemical Co, 


Urethane Foam........ Rigid urethane 
foam made with Hylene is easier 
to apply and has double the insulat- 
ing capacity of ordinary insulation. 
Information is available. 

10-11 *E. I. DuPont de Nemours 


Valve Lubricant..... Valve Seal, an in- 
ert silicone compound cuts valve 
maintenance. Available in 2 oz. to 
8 oz. tubes & in bulk containers 
of 10 to 50 pounds. 

109 *Dow Corning Corp. 


Construction Materials 


Alloy Selector Chart........ Chart, de- 
signed to aid semiconductor engi- 
neers in selecting proper alloy, lists 
56 different alloys in order of solid- 
us and liquidus temperatures. 
206B Accurate Specialties Co. 


Cement...... Trancit thermal conduct- 
ing cements improve heat trans- 
fer. Have excellent adhesion, high 
compression strength & low shrink- 
age. Literature. 
TR214 *Chemax Mfg. Corp. 


Ceramic Catalyst Carriers...... Size, 
weight, . & purity are held 
to close tolerance. Carriers are de- 
scribed in detail in bulletin “Keys 
to Better Catalysis”. 
101 *Norton Company 


Construction Material..... Information 
is available on request concerning 
Koroseal, the flexible material that 
can withstand practically all acids. 
1 *B. F. Goodrich Industrial Prod. 


Coating...... No matter what the size 
or shapes of your product, it can be 
coated better with Kanigen nickel 
alloy. Detailed information in Bul- 
letin 561. : 

36 *General American Transportation 


Fabrication...... from assignments of 
towering proportions to smaller 
jobs of the most intricate design. 
A resume of Boardman capabilities 
is available on request. 

105 *The Boardman Co. 


Filter Paper........ custom-tailored to 
your process & your press. A 24- 
page catalog on_ industrial filter 

apers gives complete details. Cata- 


og 357. 
106 *Eaton-Dikeman Co. 
Gaskets..... Spiral-Wound Gaskets for 


critical sealing applications using 
the proper metal, the proper filler 
and the proper yield characteristics 
for the specific job. 

163 *Flexitallic Gasket Company 


* From advertisement, this issue 
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Insulation...... The new Industrial In- 
sulation Catalog is offered. Also 
Data Sheets on the complete line 
of accessories for use with Foam- 
las insulation. 
5 *Pittsburgh Corning Corp. 


Insulation....... Calsilite-Hi insulation 
is ideal for both insulation and 
fireproofing. Specifications or sam- 
ples of calsilite & Calsilite-Hi in- 
sulation are available. 

173 *The Ruberoid Co. 


Packing....... Enjoy premium benefits 
without premium price with Gar- 


lock 5875 Teflon packing. Com- 
plete information on this useful 
packing is available in Catalog AD- 


185. 
91 *Garlock, Inc. 


Packing....... Bulletin S-29R contains 
information about Intalox Saddle 
Packing. Increase capacities & 
lower pressure drops when used for 
packed towers. 

56 *U. S. Stoneware 


Packings...... Two booklets, “Packings 
for Valves and Pumps” and “De- 
signing With Teflon” are available 
for information of packings made 
with Teflon. 
89 *E, I. DuPont de Nemours 


Protective Coating....... Bulletin M-5 
describes a cross linked epoxy- 
phenolic formulation used _ pri- 
marily as a tank lining for fuel and 
solvents. 
207A Wisconsin Protective Coating 

Corp. 


Silicon Insulation..... Publication con- 
tains more than 20 photographs 
and charts providing data and ex- 
amples of silicones in a wide varie- 
ty of applications. 
207B General Electric Co. 


Silicone Rubber..... 4-page bulletin de- 
scribes new self-bonding silicone 
rubber compounds, discusses appli- 
cation and describes technique in 
obtaining primerless bonds. 
207C General Electric Co. 


Tank Linings....Copies of “The ABC’s 
of Penton for Corrosion Resist- 
ance,” and the Buyer’s Guide 
which includes a complete listing 
of Penton tank liners, etc. are of- 
fered. 

16-17 *Hercules Powder Co. 


Electrical & Mechanical 


Couplings...... for every operation that 
calls for quick, tight connections. 
Available in brass, malleable, stain- 
less, aluminum, etc. Details in 
illustrated Catalog C~11. 

7 *Ever-Tite Coupling Co., Inc. 


Enclosures. ....... Spin Top enclosures 
are available in three ways: com- 
plete device, enclosure only, or 
components only. Details in Bul- 
letin 9990. 
43 *Square D Company 


Surge pressures safely. Full facts 
of this revolutionary development 


are available. 
159 *U. S. Rubber Co. 


Mechanical Seals..... Type U mechani- 
cal seals require almost no main- 
tenance. Used in all industries and 
for all applications. Further in- 
formation is available. 
182 *Borg-Warner 


nee 
7 : $ 
From advertisement, this issue 
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"ALCOA 


good designs made better with aluminum 





Dracco Conveyor ensures 
contamination-free handling of polyolefins 


Polyolefins, having stringent specifications for purity, require a special 
type of bulk handling. That’s why this network of Dracco’s Airstream 
Conveyor Systems incorporates miles of ALCoA® Aluminum piping. 
It’s a multiphase system designed by Fuller Company’s Dracco Divi- 
sion for Phillips Chemical Co., leading producer of high-density poly- 
olefins. Aluminum piping protects product purity, avoids unwanted 
color. With aluminum, there’s no maintenance inside or out; superior 
heat-transfer ability cools conveying gases. Perhaps aluminum can im- 
prove your good design. For more information, please send the coupon. 


Warcoa ALUAAINU AA 





Aluminum Company of America, 825-BB Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 


) 34-10197 Aluminum Pipe and Fittings 

( 34-10418 Alcoa Unitrace: Combines Piping and Tracing in One Unit 
(1 68-10460 Process Industries Applications of Alcoa Aluminum 
Name Title 

Company 
Address 
City Zone State 
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» ROBERTS LS/SC 


a Link Suspended, Stationary Curb centrifugal machine 


which provides a combination of features long wanted 
by the Chemical Process Industries. 


Investigate its potential in 
relation to your operation. 
We will welcome the gppor- 


tunity to 
you. 


208 


. link Suspension! No metal to metal moving parts. No lubrication. 
Soft lateral movement. No vertical movement. Effective damping. 
This pension isolates dynamic parts from curb and foundation and 
reduces vibration to an astonishing low. 


. » « Stationary Curb! With rigid feed, wash, effluent, and solids- 
discharge connections. No vibration damage to curb mounted acces- 
sories. Extends bearing life by reducing bearing loads. Increases 
personnel safety. Provides rapid drainage, more effluent capacity. 


. . . Direct Coupled Hydraulic Motor! No belts. Compact. Light 
weight. Provides power for exclusive, slow speed, reverse discharging. 
Provides adjustable loading speed and adjustable top speed. Hydraulic 
braking (even at power failure). No brake linings to wear. Constant 
horsepower drive reduces peak electric loads. 


. . . Oversize Anti-friction Bearings! Basket spindle bearing housing 
is air purged. This feature, designed to protect bearings from damaging 
effects of process material environment, also provides a convenient 
means for introducing controlled atmosphere within the basket. Can 
be grease lubricated while in operation. No-belt design — no belt- 
pull-loading on the bearings. 









With 


The 
WESTERN STATES 
MACHINE COMPANY 


1700 Fairgrove Avenue 
HAMILTON, OHIO, U.S.A. 


co-operaté with 
















LITERATURE .. . 


Motor Starters...... A new line of Bul- 
letin 709 motor starters are the 
greatest advance in motor conrol 
in thirty years. More information 
is available. 

53 *Allen-Bradley 


Motors...... 16-page bulletin “1961 Mo- 
tor Application Guide” describes 
line of single phase, three phase 
and direct current motors and in- 
clude motor selection chart. 
208A Century Electric Co. 


Motors...... Guardistor motors are en- 
gineered to give top performance 
in a wide range of applications. Ad- 
ditional information is contained 
in booklet B-7876-A. 

20-21 *Westinghouse Electric Corp. 


Rectifiers....as well as complete semi- 
conductor power conversion equip- 
ment and systems for any AC to 
DC application. “Guide” to In- 
dustrial Rectifier Equipment. 

58 *The Meaker Co. 


Seals...... Clipper seals give you better 
protection for bearings. Precision 
molded from materials that best 
suit your requirements. Further in- 


formation. 

102 *Johns-Manville 
Speed Reducers...... Bulletin J-25 cites 

many advantages of spiral bevel de- 

sign speed reducers, including 


space economy and investment and 
operating economy. 
208B Hewitt-Robins 


Thermocouples........ Megopak small- 
diameter assemblies come complete 
with terminations and mounting 
attachments. Complete details in 
Catalog G100-4. 

L214 *Minneapolis-Honeywell 


Turbine-Drives...... Low-speed turbine 
drives will meet your requirements. 
Bul. S-140 covers the full line of 
Terry turbines and the Terry gears 
are described in Bul. S-130. 

44 *The Terry Steam Turbine Co. 


Turbines....... Type YR turbines are 
tightly sealed against heat, cold, 
dust, fumes, rain & snow. Many 
key parts are interchangeable for 
various frame sizes. Bul. H22-D. 
32 *Elliott Co. 


Handling & Packaging 


Conveyor Scale Systems...... are fully 
described in Bulletin 60 while Bul- 
letin 14 describes other automatic 
weighing systems. Both are avail- 
able on request. 

192 *Weighing & Controls, Inc. 


Cryogenic Storage Vessels...... assure 
negligible boil-off. Brochure G-50, 
“Cryogenic Storage Vessels” is 
available on request for more com- 
plete information. 

19 *Chicago Bridge & Iron Co. 


Electronic bia coma System........ If 
weighing plays an important part 
in your operation, you will profit 
from more information on these 
electronic weighing systems. 

81 *Fairbanks, Morse & Co. 


Payloader...... Model H-25 Payloader 
offers extraordinary protection such 
as cartridge-type oil filters. A 
booklet “Industrial Materials Hand- 
ling from A to Z” is offered. 
31 *The Frank G. Hough Co. 


* From advertisement, this issue 
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of Bul- . fs 
~ Heating & Cooling 
rmation 
a ee 8-page bulletin de- 
Bradley Af scribes “Paracoil” Type AC after- 
161 Mo- coolers Rad ee air rene a a . 
applications and covers operating d d d b tt th i 
en po design characteristics. : : 00 esi ns ma e e er WI a uminum 
und in- 209A Davis Engineering Div. N 
tri ee Packaged boilers are avail- i 
inte a, 40 able in sizes from 15 to 600 hp, for 
are en- oil, gas or for oil/gas combinations. 
rmance More detailed information may be 
ns. Ad- had upon request. 
Atained 184 *Cleaver-Brooks Company 
Burner Units......... These gas firing 
acta burner units can be supplied with 
» semi- a medium pressure gas pilot for 
‘equip- electric ignition. Literature & tech- 
AC to nical & engineering data offered. 
to «In- 52 *National Airoil Burner Co. 
, Furnace...... Successful applications of 
statics: the Skinner Furnace include: Oxid- 
better : izing Roast, Reduction Roast, Ch- 
ecision loridizing Roast, and Drying. Many 
t best other applications possible. 
rer in- R186 *Mine & Smelter Supply Co. 
F Refrigeration....... New and exclusive 
shore Solution Capacity Control with 
5 cites automatic absorption refrigeration 
vel de- cuts operating costs to an all time 
luding low. Information. Diane 
it and 112 *Carrier Air Conditioning Co. 
P Steam Trap...... Model N-150 thermo- 
Robins static steam trap features all steel 
small- construction with just one working 
nplete part. It is freeze-proof when in- 
inting salled vertically. : 
ils in *W. H. Nicholson & Co. 
Il Steam Traps........ The 48-page book 
Eywe gives complete information and de- 
: ails on steam traps so informa- H H 
urbine tion on “desien, construction and improves process cooling rate, 
; operation of Inver ucke ap. * + P 
pas 4) "Armstrong Machine Works resists corrosion at Southwestern Oil 
ee Storage Water Heaters... ..8-page bul- & Refining Company’s Big Texas Refinery 
a a and jo genes Pe 
s are acities, dimensions and materia . ’ . +1: : 
call thickness for wwertical et oe acy Aluminum’s superior ability to transfer heat finds praceees emmpaeyeaent 
Man ‘al water heaters. i i -Aj j j j i ( H 
ag 209B ‘The Patterson-Kelley Co., Inc. in this Solo Aire cooling installation, made with ALCOA Aluminum 
-D. by Hudson Engineering Corporation, Houston, Texas. Light, bright alu- 
via minum has other advantages here: notable corrosion resistance and 
remarkable low-temperature properties. Installed at Corpus Christi, 
J Instruments & Controls Solo-Aire is clear evidence of another good design made better with 
aluminum. Perhaps ALCOA can help improve your good designs. For 
uy Analyzer........The Billion-Aire con- more information, please mail the coupon. 
Bul 
atic tinuously indicates & records con- 
= il taminants in the range of parts 
duel ver billion to parts per million. ALCOA ALUAAINU AA 
in Helpful literature offered. 
bees #29a *Mine Safety Appliances Co. a ALUMINUM COMPANY OF AMERICA 
50, ASC 2 all ial ala lal ala alga OP epeeneenani 
, uting relay is designed to receive ; F =n gs P 
Pe pneumatic ‘signals from transmit- Aluminum Company of America, 825-P Alcoa Building, Pittsburgh 19, Pa. 
ters, controllers and/or relays. Please send me the following literature covering Alcoa Aluminum for tubular 
1 Co. sp eifications are ee iia a products and other uses in the process industries: 
ee 7 ‘ [) 68-10460 Process Industries Applications of Alcoa Aluminum 
part Control Systems..... Provide maximum (1) 88-11453 Solving Refinery Corrosion Problems with Aluminum 
— See ey for be ree ao pre ene C1) 02-19051 Alcoa Aluminum Handbook 
nae of oncoming Phi a ning gam (1) 42-20849 Resistance of Aluminum Alloys to Weathering and Resistance of 
Co. Bulletin 10 available on request. Aluminum Alloys to Chemically Contaminated Atmospheres 
ial 113 *Robertshaw-Fulton Controls Co. (J 34-20437 Aluminum Alloy Heat Exchangers in the Process Industries 
such Controller....Comprehensive informa- N 
A tion on 110 SR-4 pointer indicator = I pte ma 
and~ and indicating controller given in I ae Oe 
bulletin that includes a two page TS eT Pe ee ne ce MRT ET os 
Co. graphic selection chart. Address __ 
209° Balwin-Lima-Hamilton Corp. Ge ae 8 aris cae ns ig 
*From advertisement, this issue City__— ——Zone__________State 
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Rugqles-C STEAM 


@ Ruggles-Coles Steam Tube Dryers have been supplied fabri- 
cated of aluminum, nickel, monel, inconel, stainless steels and 
other alloys to provide protection against corrosion and contam- 
ination. All fabrication is to code requirements. 

@ The continuous siphon discharge of condensate is independent 
of speed of rotation of the shell. (See ““A”’) 

@ Automatic air vent for each tube eliminates loss of tube heat- 
ing surface at the feed end of the dryer. (See “‘B’’) 

@ These extra advantages of the Ruggles-Coles Dryer mean con- 
tinuous maximum output without operating attention and elab- 
orate control devices, 


Write for NEW CATALOG, No. 16-E-11 


















Cutaway of Ruggles-Coles 
Steam Tube Dryer showing 
spiral feeder, air vents, 
steam header and conden- 
sate siphon. 
























NEW YORK 
TORONTO 
CHICAGO 
HIBBING 
SALT LAKE CITY 
SAN FRANCISCO 
HOUSTON 
LAKELAND 
BIRMINGHAM 


27-4: boy e ep > 


COMPANY, INCORPORATED 


Main Office and Works © 240 Arch St., York, Pa. 
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LITERATURE .. . 


Controls...... ElectriK Tel-O-Set sys- 
tem has many features that save 
time in getting on stream, and keep 
maintenance to a minimum. No ex- 
ternal power is required. 

14-15 *Minneapolis-Honeyvwell 


Flow Control....... Bulletin describes 
method of combining fluid meters 
and proportioning pumps to make 
a continuius process with all units 
controlled from a single source. 

B-I-F Industries 


Flowmeters...... 12-page bulletin 1384¢ 
describes broad line of turbine flow- 
meters for liquids, gases and cryo- 
genics and contains complete tech- 
nical information. 

21 Cox Instruments Diy, 


Gauges..... A complete catalog describ- 
ing gauges for use in refineries and 
chemical plants is available on re- 
quest. Includes a wide variety of 


types. 
R187 *Strahman Valves, Inc. 
Indicator, Self-Balancing...... features 


compactness, versatility, fast re- 
sponse, accuracy and easy main- 
tenance. Details are contained in 
Instrument Section 67-4. 
*Thermo Electric Co., Inc. 


Indicators........ Bulletin 67 describes 
two instruments that provide rapid, 
accurate, automatic indication 





and/or control of a wide variety of 
industrial processes. 
210C Thermo Electric Co., Inc. 


Liquid Level Control....... is available 
for controlling level changes from 
4%” to 150 ft. Multi-stage switching 
when desired. Information on 
Magnetrol on request. 

BR214 *Magnetrol, Inc. 


Magnetic Flow Meter...... to help solve 
your sticky measuring problem. 
The meter with no flow restrictions. | 
Details are contained in Bulletin 


104 *Foxboro Co. 


Meters........ Niagara meters simplify 
handling and control_of corrosive 
& standard liquids. For use with 
any liquid from water to solvents 
to sulfuric acid. Bulletin 48. 
188 *Buffalo Motor Co. 


Pulsation Snubbers...... are the most 
effective control measures available 
to eliminate pulse-induced vibra- 
tion. . Equipment performs better 
and operating costs are reduced. 
178 *Burgess-Manning Company 


Recorder...... The new Universal Mul- 
tipoint Electronik 15 recorder can 
record 2 to 24 points in a matter 
of seconds. Further details are 
available on request. 

87 *Minneapolis-Honeywell 


Reflux Splitter...... for more accurate 
process control is available in 
Column and In-Line designs, as 
well as other materials of construc- 


tion. Bul. RS-2. 
L227 *Chem Flow Corp. 








Temperature Regulators........ 8-page | 
catalog illustrates and gives com- | 
plete engineering information and } 
technical data on regulators from 
¥%, through 6 inch sizes. 
210D OPW-Jordan Corp. 


ing parts. Bulletin 98413. 





100 *Taylor Instrument Companies 


* From advertisement, this issue 






t 


e 



























H 


Ne 


V; 
























































































-Set sys- i itti alves 
a ae Pipe, Fittings & V 
, and keep 
im. No ex- | pisohragm Valves......Bulletin 134-A 
Honeywell provides data on 8 types of air 
hat — ag valves a - Z 
i available for valves from %%” d d d b tt th | 
oo through 12” sizes. goo esigns ma e e er WI a uminum 
; to make 211A Hills-McCanna Co. 
Bomlls Expansion Joints........ for_ volatiles. 
Industrie Flexible metal hose for leak-proof 
securitly, inherent static protection. 
etin 1384¢ A = catalog is available on re- 
bi : uest. 
oot ae R226. *Penna. Flexible Metallic 
ete tech- Tubing 
; Fittings...... Screwed and Socketweld 
a fittings insizes 150 lb. through 6000 
2 describ- lb. stainless steel and 2000 Ib. 
leries and through 6000 lb. forged steel. A 
ole on re- complete catalog and new price list. 
variety of R199 *Camco Fittings, Inc. ; , 
Heat Exchanger Tubes....Duplex heat |. ie 
alves, Ine. exchanger tubes can be furnished * 
. features in straight lengths, or as U-bends 
fast re- in the longer lengths now becoming Rell 
sy main- increasingly popular. Inform. y 
tained in 48 *Anaconda American Brass Co. iz. 
. Co.. Inc Heat Exchanger Tubing..... ...Welded A 
deat steel — oe gy ge non is 4 1h 
descri easy to roll-in, bend, expand or Me 1h) 
‘ide phony flare. Further information on steel P z i 
indication & stainless products in Brochure 6. idle 
variety of 108 *The Standard Tube Co. 
> Co.. Inc Needle Valves...... Three great series, 
Bs Se alloy steel, stainless steel and 416 
available stainlss steel are available. In a 
ges from full range of sizes and patterns in- 
switching cluding panel mounted. 
ition on TL199 *Marsh Instrument Co. 
trol, Inc Pipe, Epoxy...... A complete size range 
i 7 : that handles a temperature range 
help solve from Re to 300 F. bei agarerragg | = Al 3 
roblem. operating pressure range up to 1, H 
‘problem. par information coa Aluminum stands up at cryogenic 
eases er temperatures in oxygen plant designed and 
xboro Co. Pipe, Rubber-Lined........ The rubber P 
: : protection is not just a thin coat- manufactured by Air Products, Inc. 
— ing pat a thick pemnogenons lining. 
Corros urther information in Pipin S- : . . 
use, with tems Data, Bulletin CE-51/32,° At this oxygen plant built by Air Products, Inc., Allentown, Pa., for 
48. ee se oe OO. production of organic chemicals, aluminum was the logical material 
. Pressure Regulators...... \- : , ‘ : 

mi ed atten vanaen, specineations and for construction of cryogenic equipment. ALCoA® Aluminum alloys 
e| sizes are given in 12-page bulletin ili i i ili scictance : a eS 
available for direct acting, sesnehe okies ead have the ability to maintain ductility and resistance to shock loading 

d vibra- control valves. , aes : ve es 
y better i diecaine. itaxweli & Sdocee, Inc. pe ced low riigcnaaran'ag In fact, tensile and yield strengths actu- 
duced. ally improve in the cryogenic ranges without embrittlement. Add low 
Company | Tubes........ Condenser and heat ex- oe y 6 : g ; 
changer tubes are available in over cost and ease of fabrication—small wonder that aluminum is pre- 
‘sal Mul- 50 metals and alloys along with 4 F 
er ais Duplex tubes in various materials. ferred for low-temperature process vessels and transportation equip- 
; er information is offered. : : : : 
ails are 95 *Bridgeport Brass Co. ment. The coupon will bring you more information. 
oneywell | Selenoid Valves 16 
Oak: VOIVOS. .....0:5.. -page booklet 
accurate discusses construction, lists over ALCOA ALUMINUM, 
lable in 500 corrosive chemicals and in- 
igns, as — 7 pages of valve election ALUMINUM COMPANY OF AMERICA 
: uc- . A 
war 211C Valcor Engineering Corp, | ttt tt nner n enna 
yw Corp. i . ildi 
Valve...... The plug seals securely in Aluminum Company of America, 825-PP Alcoa Building, Pittsburgh 19, Pa. 
Big a Tefion sleeve. Priced to replace Please send me the following literature covering Alcoa Aluminum for tubular 
es eo ball valves, gate valves & lubric- products and other uses in the process industries. 
ion | ated plug valves. Bul. V/14 is ae 
rs from Sepllable on request. ; (1 68-10460 Process Industries Applications of Alcoa Aluminum 
.n Corp. *Duriron Co. C) 88-11251 Cryogenic Applications of Alcoa Aluminum 
‘ Valves Catal i 
> trans hiso boi atalog pictures and de- , 
ated for Scribes bronze, iron body and cast Nene... _ — - ey |e 
well as Steel gate, globe and angle, and Comets 
+ chang- check valves; bar stock valves, and pany____ — ———_————— _ 
forged steel gate valves. hiitiees 
mpanies 211D American Chain & Cable Co. s___—_§ ae -——— 
' * From advertisement, this issue City Zone____State 
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IMPORTANT 
NEW DESIGN 
IN 


MIXERS 


SIMPLE, HIGHLY EFFICIENT DESIGN BY G-B 


Tur-Blend is a new and important design in mixers, combining many 
desired features in one mixer, 


 STATIONARY...no safe guards required 

¢ COMPACT...hardly bigger than the mixing foad 

@ SIMPLE... minimum of moving parts 

@ FLEXIBLE...may be jacketed or enclosed 

@ CAPACITIES... Sizes 24” to 96” dia., 2 to 185 cubic feet. 


THIS IS HOW IT WORKS 


The new vertical Tur-Blend features an 
internal, centrally positioned material lift- 
ing screw. It’s turbo-type dispensing blades 
briskly distribute particles at the top, 
with subsequent gravity flow to the bot- 
tom. The unit is equipped with quick 
discharge hottom outlet. 


Ask for bulletin #TB-701 








GOSLIN-BIRMINGHAM 
MANUFACTURING CO., INC. 
P.O. BOX 631 «© BIRMINGHAM, ALABAMA 


FILTERS / EVAPORATORS / PROCESS EQUIPMENT 
CONTRACT MANUFACTURING 
including HEAVY CASTINGS 





212 














LITERATURE . . . 


Valves...... Chemical Porcelain valves 
practically never need maintenance 
or replacement. Y-Valves & Angle 
Valves, in %” to 6” sizes. Also 
safety valves, pipe, etc. Cat. 567. 
201 *Lapp Insulator Co., Ine, 


WRIVGS Ss osc icciss Type N body seat with 
molded Tefion FEP resin provides 
friction-free seating and has 400 
deg F. maximum temperature rat- 
ing. Catalog 61-B. d 
103 *Orbit Valve Co, 


VAIGES. 50350 Feature a deep stuffing box 
for an extra amount of special 
packing. Valve bodies are design- 
ed with full flow areas for max- 
imum flow conditions. 
121 *Wm. Powell Company 


Valves..... Rockwell-Nordstrom valves 
seal tight. They live longer and 
save money in valve replacement. 
Cost no more than ordinary valves, 
Bulletin V-217 is available. 
107 *Rockwell Mfg. Co, 


WAIVES: 625.6655 Gate, Globe and Check 
valves with hard faced seats feature 
interchangeable parts. Complete 
line of pressures, sizes & types. 
Literature. 
124 *Henry Vogt Machine Co. 


Valves, Split-Body...... “S” style split- 
body control valves have signifi- 
cantly higher capacities than simi- 
lar valves. Details are contained in 
Bulletin S-B 71. 
717 *General Controls Co. 


Welding Fittings...... Corrosion-resist- 
ant welding fittings that reduce 
piping costs. Many features to as- 
sure long service life. Bulletins 416 
and 417 are offered. 

175 *Flowline Corp. 


Process Equipment 


Agitator...... 4-page bulletin 230 de- 
scribes three basic styles of side 
entering agitators through 40 hp., 
gear and belt drive, and includes 
performance considerations. 
212A Chemineer, Inc. 

















Ej 


Fil 








Centrifugal Contactor........ Brochure 
P-100 describes line of counter-cur- 
rent, liquid-liquid and vapor-liquid 
machines and includes flow dia- 
grams and installation photos. 
212B Podbielniak, Inc. 


Centrifugals........ Batch-Master cen- 
trifugals combine rapid bottom un- 
loading with inherent stability of 
patented Center-Slung suspension. 
Illustrated bulletin. 

217 *American Machine & Metals, Inc. 


Centrifugals...... The Roberts LS/SC 
provides a combination of features. 
No metal to metal moving parts, 
rigid feed, wash, effluent, and 
solids-discharge_ connections. 

208 *The Western States Machine 00. 


Centrifuge...... The Fletcher Tornado- 
Matic is available in 5 sizes, from 
6 to 16 cubic feet capacities. Fea- 
tures exclusive control system & | 
contamination-free unloader. _. 
29 *The Sharples Corp., Fletcher Div. 


Dissolvers...... For use with any prod- 
uct requiring mixing, dissolving, 
dispersing, emulsifying or deag- 
glomerating. Further details ale 


Fil 


Fil 





available on request. 
69 *Morehouse-Cowles, Inc. 


* From advertisement, this issue 
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Dryer...... Lectrodryers dry air to a 
very low dewpoint to keep opera- 
tions on the straight & narrow 
path. Case history sheets and other 
drying help are offered. . 
198 *Pittsburgh Lectrodryer Div. 








ryers...... A complete line that in- 
cludes atmospheric and vacuum 
types, with chamber, pan, rotary, 
spray & other models. Catalogs 
384 and 381 are available. 
46 *Blaw-Knox Co. 


Dryers, Desiccant...... Are designed to 
dry air & gases under pressure 
(ranging from 1000 to 6000 psig) 
to dew points of —160 F. Full de- 
tails in Bulletins D-108 & D-109. 
8h *The C. M. Kemp Mfg. Co. 


Dryers, Steam Tube..... can be fabric- 
ated of aluminum, nickel, monel, 
inconel, stainless steel and other 
alloys to provide protection from 
corrosion Catalog 16-E-11. 

210 *Hardinge Co., Inc. 


Ejectors........ Standard ejectors are 
available in sizes up to 3-in. max- 
imum suction for fast delivery. They 
are simple, dependable and low- 
cost vacuum-producing devices. 
R202 *Elliott Company 


Filter Aids...... Bulletin B-14 discusses 
the principles and operating prac- 
tices of filter aid filtration and 
its applications in many industries. 
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Available on request. 
30 *Great Lakes Carbon Corp. 


Filters...... Details on_how custom en- 
gineered Niagara Filters can help 
with your processing problems is 
contained in Bulletin NC-457 which 
is now available. 

216 *American Machine & Metals, Inc. 


Filters. ..... Information on FEinc Ro- 
tary Vacuum Filters, FEinc String 
Discharge Filters and other FEinc 
types is contained in bulletins that 
are available. 

55 *American Machine & Metals, Inc. 


Flash Drying Systems...... offer flexi- 
bility in application. This is a ver- 
Satile system that can be readily 
adapted to your particular prob- 
lem. Catalog #82E. 

122 *Combustion Engrg. Inc. 


Generator...Nitro-Gen generator can 
produce gases of oxidizing & reduc- 
ing characteristics by varying gas/ 
air ratio. Further details are avail- 
able in Bul. 5901-N1. 
L186 *C. I. Hayes, Inc 


Hammer Mill...... Many exclusive fea- 
tures, unavailable in other equip- 
ment, promise ultimate economy. 
A catalog is available on request 
for further details. 

111 *Williams Patent Crusher 


Mills & Mixers...... Complete infor- 
mation on high speed three roll 
mills and production size dispersion 
mee change can mixers is avail- 


e. 
R228 *Charles Ross & Son Co. 


Mixers...... Tur-Blend is a new and 
important design in mixers com- 
bining many desired features in 
one mixer. Further details are con- 


tained in Bulletin TB-701. 
212 *Goslin-Birmingham Mfg. Co. 
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HA 


good designs made better with aluminum 





ensures uninterrupted storage of 
83% ammonium nitrate at 180°F 
for Armour Agricultural Chemical Co. 


Here you see the world’s largest all-aluminum storage tank. Field- 
erected by Chicago Bridge & Iron Co. at the Selma, Mo., plant of 
Armour Agricultural Chemical Co., it holds ammonium nitrate at 
180°F with minimum down time recorded since 1955. The reason for 
this is the unmatched ability of aluminum to resist the corrosive attack 
of the stored solution — and the surrounding atmosphere, as well. 
26 ft high and 128 ft in diameter, the tank represents one more good 
design made still better by the matchless qualities of aluminum. Mail 
the coupon and discover how you can improve your own good designs 
with ALcoA® Aluminum. 


¢ ALCOA ALUMINUM 





Aluminum Company of America, 825-B Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries: 
() 68-10460 Process Industries Applications of Alcoa Aluminum 
O) 50-19415 Welding Alcoa Aluminum 
(10 02-19051 Alcoa Aluminum Handbook 


O) 42-20849 Resistance of Aluminum Alloys to Weathering and Resistance of 
Aluminum Alloys to Chemically Contaminated Atmospheres 


Name Title 









Company 
Address 
City 








Zone State 
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MegopaK 
THERMOCOUPLES 


Honeywell's new line of hard-pack, small- 
diameter, mineral-insulated thermo- 


couples. Availableas bulk material (com- 
bination of wires, insulation and sheath); 
elements (with measuring junction); and 
as complete assemblies (with termina- 
tions and mounting attachments). From 
this one dependable source come thou- 
sands of other ac- 
cessories to make 
your instruments 
perform at their 
very best. 


Get detaiis from 
your Honeywell 
field engineer, or 
write today for 
Catalog G100-4. 








| ceneywett 


$ 4 nce 








MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 
In Canada, Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


Honeywell 


214 








































































































WE’RE GASOGRAPHERS 


We know how to help you put industrial 
gases to use PROFITABLY! Our cus- 
tomers use gases for everything from carbon- 
ating soft drinks to fabricating metal prod- 
ucts to anesthetizing hospital patients. More 
than 100 distributing points throughout the 
U.S. and Canada assure prompt delivery of 
argon, oxygen, hydrogen, acetylene, nitro- 
gen, carbon dioxide, helium, nitrous oxide, 
cyclopropane, ethylene, compressed air and 
apparatus. Want your profit picture to im- 
prove? Contact a gasographer at LIQUID 
CARBONIC DIVISION OF GENERAL 
DYNAMICS, Dept.CE,135 S. LaSalle St. 
Chicago 3, Ill. In Canada: Liquid Carbonic 
Canadian Corp., Ltd., 8375 Mayrand St., 





HEAT TRANSFER 


TRACIT thermal conducting cements increase contact 
area 100 times, eliminate air flow between surfaces, 
increase heat transferred eleven times. Thermal Range 
—up to 114 B.T.U.-in/hr. sq.ft. °F. Temperature Use 
Range—minus 116 to plus 1200 F. TRACIT cements 
have excellent adhesion, high compressive strength, 
low shrinkage, are non-corrosive and easy to apply 
Write for literature. 


CHEMAX 


MANUFACTURING CORP. 





TRACIT IMPROVES 


Montreal 9, Quebec. 
NEW CASTLE 




























A sleeve, raised 
and lowered with- 
in a nonmagnetic & 
tube, attracts or 
releases an Alnico 
magnet attached 


(or dry contact) 
switch, Basically, 
this is Magnetrol. 


The operating principle 


behind MAGNETROL 
“LIQUID LEVEL CONTROL 


Because its operating principle, based on the proper 
use of a permanent magnet, guarantees a perpetual 
guardianship over your critical liquid levels, the Mag- 

netrol liquid level control unobtrusively takes the most 
important place in any system or process where it is 

necessary to keep a liquid at a constant level. Principle and 
action are so simple that failure is virtually impossible. Mag- 
netrol is versatile, too—will handle almost ANY liquid, at ANY 
temperature, at ANY pressure, with the same precision and 
dependability. No mechanical or electrical linkages to stick, bind, 
ride out of line or wear out. Available for controlling level changes 
from %” to 150 ft. Multi-stage switching when desired. Write to 


MAGNETROL, Hr¥C.y 5324 BELMONT ROAD, DOWNERS GROVE, ILL. 
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TERATURE . . . 


proportioning System...... Continuous 
liquids-to-solids proportioning sys- 
tem adapts to a wide range of ap- 
plications. Facts booklet is avail- 


able on request. 
L226 *B-I-F Industries 


Ribbon Blender...... Bulletin describes 
blenders designed for_use in a 
variety of applications. Engineering 
specifications and application data 
are included. 
915A Munson Mill Machinery Co. 


Rotary Cooler-Blender...... designed & 
fabricated for a specific applica- 
tion. Catalog A is available help 
with your pressing, drying and cool- 


ing problems. 
BR194 *Davenport Machine & scans 4 
0. 


Rotary Feeder...... Bulletin describes 
rotary feeder with adjustable per- 
iphery seals and adjustable and re- 
newable tips on blades that permit 
working pressures to 25 psi. 
21BB Beaumont Birch Co. 


Scrubber..... Turbulaire scrubbers will 
clear your dust and fume problems. 
A unique jet-action principle is 
the reason. Literature is available 
for further details. ; 
BL199 *Western Precipitation 


Scrubbers....... Catalog 150 describes 
scrubbers for wet cleaning, absorp- 
tion or cooling of gases resulting 
from a wide variety of industrial 


processes. 
215C W. W. Sly Mfg. Co. 


Separator...... Crystals, powders, pel- 
lets or lumps are ~— hopping as 
they pass through the screens of 
the Syncro-Matic separator Tech- 
nical literature is available. 
8-9b *DeLaval Separator Co. 


Separators...... Vibro-Energy separa- 
tors offer quick screen change & 
longer screen life to cut_ operating 
and maintenance costs. Full details 
& application data are offered. 

34 *Southwestern Engrg. Co. 


Thickeners..... Lifting devices on these 
thickeners permit raising or low- 
ering the entire mechanism 3 ft. 
with no relative movement between 
Shaft & main gear. Bul. PE-1004. 
Cover *The Eimco Corp. 


Pumps, Fans & Compressors 


Centrifugal Pump....... Two new de- 
signs of double-volute, single-stage 
centrifugal pumps discussed in bul- 
letin that provides size selection 
chart and dimensions. 
215D Pacific Pumps, Inc. 


Compressors...... A wide variety of de- 
signs of compressors in sizes up to 
5,000 horsepower and for pressures 
up to 15,000 psig. Motor or steam 
drive. Information. 

22-23 *Chicago Pneumatic Tool Co. 


Compressors ansinale WN112 compressors 
are built for rugged duty require- 
ments of continuous processes with 
little maintenance. Bulletin 2562-11 
Is available on request. 
179 *Joy Mfg. Co. 


Compressors, Pumps, Motors..... Cata- 
log describes line of rotary air mo- 
tors, air compressors and vacuum 
pumps for O.E.M. or plant use. 
Both oilless and lubricated models. 
215E Gast Manufacturing Corp. 


es 


¢ a. 3 ter 
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SLIDE-OUT MOTOR AND FAN’ 
cut your maintenance costs 


Simply removing patented half- 
section of cone (left) allows motor- 
and-fan assembly to slide on rails 
(above) right out of DeBothezat 
Bifurcator for quick and easy in- 
spection and maintenance. Bifur- 
cator housing, originally installed 
as a section of the duct work, re- 
mains in place. This ease and 
convenience result in quick work 
which sharply cuts your mainten- 
ance costs. 


DIRECT DRIVE CUTS COSTS, TOO 


Direct drive eliminates inefficiency and maintenance problems of 
belts, yet motor operates in cool, clean air. Twin ducts of Bifur- 
cator carry abnormally hot, corrosive or explosive fumes around 
motor, isolate it from destructive fumes handled by direct-drive 
exhaust fan. Fan wheels available from 12” to 48”. 





*Optional extra. Patents Pending. 


Write for illustrated Bulletin DB-7-61 


De Bothezat” 


DE BOTHEZAT FANS DIVISION OF 


American Machine and Metals, Inc. 


Dept. CED-761, EAST MOLINE, ILLINOIS 
Divisions of American Machine and Metals, Inc. 


TROY LAUNDRY MACHINERY ¢@ RIEHLE TESTING MACHINES e DE BOTHEZAT FANS @ TOLHURST 

CENTRIFUGALS e FILTRATION ENGINEERS @ FILTRATION FABRICS @ NIAGARA FILTERS @ UNITED 

STATES GAUGE e AUTOBAR e AUTOMATIC DEVICES e LAMB ELECTRIC COMPANY @ HUNTER SPRING 
COMPANY @ GLASER-STEERS CORPORATION 
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Kind and Knox Gelatin Company 
cuts filtering time 

from 8 to 4 hrs. 

with new 

Niagara 

FILTER 


NIAGARA VERTICAL FILTER AT KIND AND KNOX GELATIN COMPANY, CAMDEN,N. J. 


“In half the time needed by our old filter press, we can run a batch of gelatin 
in the thin liquor stage through our new NIAGARA VERTICAL FILTER,” says 
Edward Bohn Jr., assistant plant superintendent for one of the largest U. S 


gelatin producers, 


Remarkable reductions in down time and labor costs also are reported by 
Kind and Knox with its new NIAGARA FILTER. “Resetting the NIAGARA for a 
new run takes one-fourth the time and one man can handle the procedure 
without a helper,” Bohn says. ‘Our regular filter press requires two men 
working two hours to change 50 filter cloths. With NIAGARA, hot water under 
pressure completely removes the residue in minutes, and the unit does not 
have to be opened. Also, there are no filter cloths to clean or replace in our 
NIAGARA FILTER.” 


The plant operates 24 hours a day, 7 days a week, and to date there has been 
no operational trouble with the NIAGARA FILTER. This compact filter has a 
base measurement of only 52’’ x 102”, so there is a big savings in floor space. 


For details on how custom engineered NIAGARA FILTERS can help with your 
processing problems, write for bulletin NC-457, or see the NIAGARA section 
in Chemical Engineering Catalog. 


Niagara’ FILTERS 


A DIVISION OF 


American Machine and Metals, Inc. 


DEPT CEN—761 
EAST MOLINE, ILLINOIS 





HINERY ¢ RIEHLE TESTING MACHINES ¢ DE BOTHEZAT FANS e« 
IFUGALS ¢« FILTRATION ENGINEERS ¢« FILTRATION FABRICS « NIAGARA 
D STATES GAUGE « RAHM INSTRUMENTS e LAMB ELECTRIC COMPANY 
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LITERATURE . 


Gas-Engine Compressors........ Mode} 
KVT, a completely new design, of- 
fers the lowest fuel consumption 
ever available. Model KVH is also 
available. Information. 

12-13 *Ingersoll-Rand 


Metering Pumps........ New metering 
pump design cuts maintenance 
time in half. Drive unit is com. 
pletely enclosed. Further informa. 
tion is available on request. 

176 *Wallace & Tiernan, Inc, 


Proportioning Pump...... Bulletin A10 
describes pump ffor _ metering, 
sampling, treating and _ injecting 
applications by chemical, petro- 
chemical and water treating plants, 

Afton Engineering Co, 


Pumps... .for os. where pres- 
sures are high and liquids are hard 
to handle. Complete data on the 
line of pumps are available on re- 


quest. : 
117 *Aldrich Pump Company 
Pumps...... Electric-Cand pumps are 


built without packing, stuffing box 
or seals—the unit is completely fluid 
tight. Safety handles a wide variety 


of fluids. Details. 
27 *Allis-Chalmers 


Pamps:.«.4. Information on new line 
of cradle-mounted chemical pumps 
is given in booklet that describes 
three models ranging to 1,000 gpm 
with heads to 240 feet. 

6B Ingersoll-Rand Co. 


PING. 6.5500, 8-page bulletin describes 
new line of process pumps and 
shows how 72 basic combinations 
allow a choice of features for the 
service required. 
216C Byron Jackson Pumps, Ine. 


Pumps...... are packingless and main- 
tenance is at a minimum. Highly 
satisfactory performance. Applica- 
tion advice available upon request. 
38 “The LaBour Company, Inc. 


FUMDS... 25... A complete line of pumps 
for a variety of applications. The 
Pump Selector describes the com- 
plete line and is available on re- 


quest. 
TR194 *Nagle Pumps, Inc. 
Pumps......... Karbate frame-mounted 


Type F pumps have been added to 
the line of impervious graphite 
pumps. Details on models and sizes 
are available on request. 

155 *National Carbon Company 


Pumps, Controlled Volume...... to help 
improve process control. Keep up- 
to-date with “Engineering Briefs” 
which contains information on new 
control applications. 

4 *Milton Roy Company 


Pumps, Vertical....with no submerged 
bearings for pumping abrasive cor- 
rosive slurries. Bulletin 251-2 gives 
complete summary of vertical 
pumps. 

180 *Lawrence Pumps Ine. 


Services & Miscellare-us 


Dust Arrester...... Brochure covers au- 
tomatic bag type dust arrester that 
collects dust without interruption 
during bag cleaning. Design and 
assembly information given. 
216D Buell Engineering Co., Inc. 


* From advertisement, this issue 
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Fire Protection........ Whatever your 
special fire hazard, there is a sys- 
tem for you. A 44-page booklet is 
available on request for further in- 


rmation. 
3 *Grinnell Company 


Flooring Service....... Corrosion-proof 
Monolithic flooring gives you guar- 
anteed performance. Complete in- 
formation on this complete flooring 
service is offered. 

195 *The Ceilcote Co., Inc. 


Friction....... Booklet covers effect of 
friction in threaded connections 
and explains how solid lubricants 
provide more uniform bolt tension 
at lower torque readings. 
217A The Alpha-Molykote Corp. 


Laboratory Furniture....... A new 40- 
page catalog provides a quick refer- 
ence implement for basic planning 
of laboratory & hospital installa- 
tions. Available on request. 

1202 *S. Blickman, Inc. 


Laboratory Machines...... Bulletin 067 
gives a full description of all labora- 
tory machines. Design provides 
easy access for cleanouts. Returns 


complete sample. : 
L187 *Sturtevant Mill Co. 


Metal Finisher Automation...... Wide 
range of machines and equipment 
designed to automate metal finish- 
ing operations is described in 29- 
page booklet. 
217B The Meaker Co. 


Plastics Machining...... Techniques for 
machining laminated plastics de- 
scribed in brochure that provides 
general machining information and 
describes specific techniques. 
217C Synthane Corp. 


Pressure Drop Calculations........ 12- 
page bulletin describes system using 
a lubricated plug valve flow to en- 
able engineer to calculate pressure 


drops. 
217D Walworth Co. 
Productivity Guide....... Booklet per- 


mits management to expose unwar- 
ranted handling expense and pro- 
vide cost reduction opportunities 
through corrective measures. 

217E Yale & Towne Mfg. Co. 


Reference Manual....for anyone whose 
processes involve filtration, dust col- 
secting, air conditioning, air pollu- 
tion control, sieving, sifting or 
Straining. 
217F Snow Filtraton Co. 
Rescreening Service...... complete se- 
lection of screening material in 
industrial and bolting cloth grades 
in all alloys, mesh and wire com- 
binations. Catalog 57. 

L194 *Multi-Metal Wire Cloth Co., Inc. 


Shaft Packing Tools...... to save time 
bother removing &_ installing 

packing. Perform perfectly in hard- 

to-get-at places. Lllustrated Bulle- 

tin 314-CE is offered. 

R227 *Durametallic Corp. 


Square Foot Converter........ Conver- 
Sions for plastic sheets up to 67” 
by 102” are found in a reference 
book that gives decimal equivalents 
and sheet, rod and tube diameters. 
217G Commercial Plastics & asd 

orp. 


Wrenches. .....New all-wrench tool set 
cuts maintenance time. Contains 
181 pieces. This nut-turning set 
embodies all the best construction 
seatures. Catalog on wrenches. 








RING 


*Snap-On Tools 


* ea aes : 2 
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ONE OF 6 BATCH-MASTER CENTRIFUGALS AT CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 


CIBA unloads BATCH-MASTER® 
with “orn the labor required 
by previous equipment 


Manual unloading of extremely hard filter cake posed an especially 
dificult problem in the synthesis of Pyribenzamine*. A TOLHURST 
BATCH-MASTER CENTRIFUGAL with fast bottom discharge and hydraulic 
unloading cut the unloading labor to 1/30th of what it was formerly. 
Today — More Batch-Masters 
The cost-saving success of the first BATCH-MASTER has led to the 
installation of additional units. Presently, three 40’’ models and three 
48” units serve varied uses in separating solids from slurries. 
TOLHURST BATCH-MASTER CENTRIFUGALS combine rapid bottom un- 
loading with inherent stability of patented Center-Slung® suspension. 
A completely automated control system speeds processing and assures 
product uniformity. Write today for free bulletin. 


* REGISTERED TRADEMARK OF CIBA PHARMACEUTICAL PRODUCTS, INC 


Tolhurst 


‘TOLHURST CENTRIFUGALS DIVISION = = ae. 


American Machine and Metals, Inc., Dept. CET-761, East Moline, Illinois 
Please send me free illustrated bulletin on TOLHURST BATCH-MASTER CEN- 
TRIFUGALS with labor-saving bottom discharge. 





NAME AND TITLE 





COMPANY 





ADDRESS 


Ren Sa aS eee 





CITY @ ZONE STATE 
Ian eds Wa ech seh ii ana ata ska apin ‘aes pik al dia ail 
Divisions of American Machine and Metals, Inc. 

TROY LAUNDRY MACHINERY ¢ RIEHLE TESTING MACHINES @ DEBOTHEZAT FANS ¢ TOLHURST CENTRIFUGALS 
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Employment Opportunities 


CE’s nation-wide coverage brings you tips and 


information on current opportunities in job functions 


throughout the chemical process industries. 


> Displayed Rates—$54 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
% in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 











CHEMICAL 
ENGINEERS 


with 3 to 5 YEARS EXPERIENCE in Petroleum 
Processing or Related Activities needed NOW 
by The Standard Oil Co. (Ohio) for career em- 
ployment in Cleveland, Toledo, and Lima, Ohio. 


If you have a B.S. or Higher Degree and up to 5 years experience in: 
Refinery Processing — all areas but especially in coke or lubes, 
Refinery Process Planning, Process Design, or Process 
Instrumentation — and are looking for permanent employment 

with a growing and secure midwest company — Write, giving full 
information on education, industrial experience, military experience, 


and personal data to: 


E. P. Glass, Jr., 1532 Midland Bldg., Cleveland 15, Ohio 


All qualified applicants will be considered regardless of race, color, creed or national origin. 














Sales Engineer 


Seeking a Chemical or Mechanical Engi- 
neer for Sales Engineering position. Pre- 
vious experience in High Pressure 
Research and/or equipment sales helpful 
but not necessary. Training program in 
design manufacture, and sales will be 
given to prepare for position in office 
and field sales engineering. Send resume 
of your education, experience, and salary 
requirements to: 


AUTOCLAVE ENGINEERS, Inc. 


2930 West 22nd St. Erie, Pa. 
Att: R. L. Porter, Sales Mgr. 


POSITION VACANT 





tence, 
future. 
complete work history, education, references 
and salary desired. Dixie Lead Company, Box 
8625, , Dallas 16, Texas. 


Wanted: Foreman for lead oxide plant. Should 
have experience in the manufacture of battery 
oxides, and should possess the highest refer- 
ences for character, reliability and compe- 
This is a challenging job with a good 
Write 


Phone collect WH 6-2132. 








PROFESSIONAL 
SERVICES 














E. J. CORELL 
ENGINEER 


Chlorine—Soda Sn 
Pigments and Related Produc 
Design—Repor comer Hed 


413 ag Tele: Akron, O. TE 64271 
C) 


Akron, 0) 








THE KULJIAN CORPORATION 


Consultants @ Consulting @ Constructors 
Chemical @ Industrial @ Process 


1200 N. Broad St. Phila, 21, Pa, 
Offices Throughout the World 








CHAS. T. MAIN, INC. 
Engineers 


Industrial plants 
Reports Design Construction Supervision 
Boston, Massachusetts Charlotte, North Carolins 





























An employment advertisement in this 
EMPLOYMENT OPPORTUNITIES _ section 
will help you find the engineers you need. 
It's an inexpensive, time saving method 
of selecting competent personnel for 
every engineering job. 








THE 
CONSULTING 
ENGINEER 


“By reason of special train- 
ing, wide experience and tested 
ability, coupled with profes- 
sional integrity the consulting 
engineer brings to his client de- 
tached engineering and eco- 
nomic advice that rises above 
local limitations and encom- 
passes the availability of all 
modern developments in the 
fields where he practices as an 
expert. His services, which do 
not replace but supplement and 
broaden those of regularly em- 
ployed personnel, are justified 
on the ground that he saves his 
client more than he costs him.” 
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eg eye CARS & CRANES 
9 Gen. Elec. 20, 25, 45, 65, 70, 80, 100, 125 Ton 
25-Ton Industrial Brownhoist 60’ Boom Crane 
200—50 Ton Box 300—70 Ton Gondola Cars 
300—I'2, 5, 20 & 30 yd Dump Cars 


PLANT EQUIPMENT 
4’ Symons Snorthead Cone er 
2—Wemco 2M-HMS Plan 
No. | Sturtevant Rotary Fine Reduction Crusher 
F55 Syntron Grizzley Feeder 
5’ x 8’ & 442’ x 9 ae Air ‘swept B os MS git: = 


x 15 
Jaw Crushers: 8” x 10”, 9” 4", 30”, 
2” x at 4 x 24”, 14” x 28”, 18” x 136" 30” x 
36”, 66” 
Crushers, Fine Reduction: 22”, 2’, 3’, 4’, 52’ & 7’ 
436 Allis Chalmers Hydrocone 75 he , Motor 
Crushers Roll: 24” x 7% 30” x 
Rot Dryers: 5’ x Ae ’x 50’, 6’ x 70’ & 8’ x 80’ 
Rotary Kilns: 6’ x 70’, ff 120" & 9’ x 160’ 
2—42” x 120” Buflovak ‘saeee Double oo Dryer 
adh — #207-10 Type yt S.S. — 
0—I'2, 2&4 yd & 30 yd Dump C 
} R20 Allis Craters etary Kiln oe ” i shell 
3’ x 12’ Seco Single Deck Vi tomer Ser 
16’ Gayco Centrifugal Air Separato 
BX-100 Sutton Steele & Steele Air Table ‘oad 
4 x 32” Dings Magnetic a Pulley: 
, 2200’, 3068’ & 3600-7500’ Compressors 
$00 CFM Sly Dust Collector 


WANT BUY DRYERS—KILNS-—CRUSHERS 
R. C. Stanhope, Inc., 60 E. 42 St., N.Y. 17, N.Y, 
Tel. MU 2-3075 or MU 2-1898 





CIRCLE A ON READER SERVICE CARD 





BEST VALUES 


Evaporator: Buflovak dbi. eff. st.st. 845 * = 
Evaporator: Buflovak dbl. eff. st.st. 608 

Evaporator: Mojonnier dbl. eff. st. e 1250 ¥y a 
Evaporator: Buflovak sgl. eff. st.st. ° 
Evaporator: four eff. C. |. Zoo's ft. 
Iryers: Double Drum, 42 x 90; 32 x had Buflovak. 
sel Double Drum, 42 x 120 America 

er: Rotary Steamtube, Louisville 6’ x “25° (2). 
‘an A a Sey es -aagaal Kelly, 30 cu, ft. S.S. 


Vo dri 
gertetteges Tolhurst 40" and 26” Suspended perf. 
Centrifuges: Bird continuous, 18 x 28, S.S,. T316. 
Filter, Rotary Vacuum — pressure —" Dorr 
Oliver 5’3” dia. x 4’ face ( 
Tanks: 2300 (2)—1500 eal. Vertical St. 
Tanks: 3000 | coo ‘glia gal, tien "St.St. for 
vacuum, with c 
Kettles: (2) raed pal. “agitated st.st.; with 15 P.S.1. 
steel jacket 
BEST oe pried 
1737 W. HOWAR HICAGO 26, ILL. 
Rilsashter 2- 52, 

















CIRCLE B ON READER SERVICE CARD 





Hersey 5’x26’ Rotary S.S. Dryer 
Buffalo 32x90” Double Drum Dryer 
Day Hy-R Speed Mill 20 HP XP 
SEND FOR LISTINGS 
STEIN EQUIPMENT CO. 


107—8th Street Sterling 8-1944 Brooklyn 15, N. Y. 





CIRCLE C ON READER SERVICE CARD 





SPECIALS 

Kettles: 50 Lee 40 gal. stain. clad, 407 WP, 
Concentrator: Deister 5x8’ rubber covered. 
Column: 24” x 22’, 316 stain. steel. 
Pebble Mills: Abbe #3, #6, and — 
Dryer: American 24x48" dbl. drum. 
Dryer: Bowen jab. spray, st. st. 
Evaporator: Buflovak sgl. eff. st. st. 94 sq. ft. 
Dryer: Porter 2 x 4’ vac. drum., st. st. 
Centrifugal: Tolhurst 26 rubber, 2-speed. 
Filter: Sweetland #5 st. st. lined. 
Filter: Eimco, drum 18” x 12°’. 
Vacuum Pans: 42” and 72” stain, steel. 
Dryer: Proctor & Schwartz 6-tray st. st. 
Centrifugal: AT & M 60” st. st. perf. 

Write us or call Seeley 8-1431 


Send us a list of your idle machines 


LOE EQUIPMENT SUPPLY CO. 





826 W. Superior St., Chicago 22, II. 
CIRCLE D ON READER SERVICE CARD 


























BOILERS 


TURBO-GENERATORS + DIESELS 
PUMPS * FANS » BURNERS + HEATERS 


Large Selection . . . New and Used 
EXPERIENCED ENGINEERS TO ASSIST YOU 
SH 
a aie e 


WABASH 


POWER EQUIPMENT CO. 
PHONE IN 3-0303 
3300 W. PATTERSON AVE. 
CHICAGO 45, ILL. 





*EXPORT> 





i ik 
CIRCLE E ON READER SERVICE CARD 





Equipment Searchlight 


CE’s Searchlight spots the big bargains in used, resale 


and rented equipment. Check this issue’s listings—most com- 


plete in the field—for items you need now. 


> Coverage — National. Equip- 
ment and facilities—used, resale 
and rental—for the process in- 
dustries. For sale, wanted, for 
rent. 


> Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 


vertising inch is measured Z in. 
vertically on a column; 8 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 


> Closing date—August 21st is- 
sue closes July 28th. Send all 
new ads to Chemical Engineer- 
ing, Classified Adv. Division, 
P. O. Box 12, New York 36, N. Y. 





FOR “IMPOSSIBLE” BUDGETS 





1—Day 80 gallon #1 late style Pony Mixer. 
72 HP motor 


2—Sperry 36’ x 36” Cl Filter Presses 19 frms 
2" thick. 18 pits. 4 eye closed delivery 


1—Bird 40” x 60” SS cont. 
HP. Used 400 hrs 


Centrifuge. 50 


5—Sweetland #12 Filters. 72 botm drain Ivs, 
2" centers. Special deep bottoms. auto sl. 


PROFIT SAVERS 


1-—Baker-Perkins 50 gal SS Sigma Mixer. Jektd 


3—Komarek-Greaves 


For immediate quote, wire or phone collect—GA 1-1380 









vac cover. With gear motor 


Briquetting Presses, 


2114” rolls. 160,000 PSI. Force feeders. 


1—Allis-Chalmers 6’ x 50’ SS lined Rotary 


Dryer. 20 HP, Falk Reducer. 






5—Tyler 4’ x 5’ Double Deck Hummer Screens, 


Screw feeders 














CIRCLE F ON READER SERVICE CARD 





HOW to LOCATE 
EQUIPMENT 


without cost or obligation 


This service is aimed at helping 
you to locate Surplus New or Used 
equipment, if you do not find your 
present requirements advertised in 
this section. 


Send us the specifications of the 
equipment wanted and you will 
receive an immediate reply with full 
details. 

EQUIPMENT FINDERS BUREAU 


$S-6663, Chemical Engineering 
Class. Adv. Div., P. 0. Box 12, N. Y. 36, N. Y. 





CIRCLE G ON READER SERVICE CARD 
IX PLANT AND DRYER FOR SALE 


Complete ag Automatic lon Exchange Plant. 
Meare 100,000 U.S. gallons per day containing 

3.75 grams per litre Us0g. Bartlett and Snow 8’ 
Steam Dryer. Condition excellent. Surplus due 
completion government contract. 


RAYROCK ; MINES LIMITED 
DISCOVERY, 
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MODERN 
REBUILT 
MACHINERY 


Baker Perkins, Day, W & P Heavy Duty Mixers, 
5 to 150 gal. caps. 

Colton models 241 and 260 Double Rotary 
late style Tablet Presses. 

J. H. Day Dry Powder Mixers, 50 to 1000 Ibs. 

Rotex, Day Sifters 20 x 48, 20 x 80, 40 x 120. 

WRAPPERS: Package Machinery, Hayssen, 
Hudson Sharp, Battle Creek, Scandia, 
Wrap-King, all sizes and models. 

Pneumatic Scale High Speed Automatic Car- 
toning Line with Feeder, Bottom Sealer, Top 
Sealer, Wax Liner, Interconnecting conveyors. 


Stokes & Smith Models G1, G2, HG84, HG87 
and HG88 Auger Powder Fillers. 


Colton 6’ diam. Stainless Steel Revolving Pan. 
Fletcher 30’ Stainless Steel Basket Centrifuge. 
Raymond Model “O” Pulverizer. 

Mikro 2DH Stainless Steel Pulverizer. 


Mikro No. 6 S.S, Atomizer and Bantom, 1SH, 
2TH, 3TH, and 4TH Pulverizers. 


Fitzpatrick K8 Stainl Steel C inuter. 


Rebuilt 
Mac hiner ssn 
Established 1912 Sa 








Complete Details and Quotations On Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St. 167 No. May St. 
New York 12, N. Y. Chicago 7, Illinois 
CAnal 6-5333 SEely 3-7845 
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SPECIAL OFFERING DIRECT FROM 
LOCATION CONTINUOUS FINE 
GRINDING EQUIPMENT 
Being Removed as 
Operations Terminate 
2—Allis Chalmers 7’x22' (2 Com- 

partment) Compeb Ball Mills 


with Meehanite Liners, driven by 
a magnetic-coupled 400 HP 










Motor. 

1—Allis Chalmers 912x810 Prelimi- 
nator or Continuous Ball Mill; 
Meehanite Liners, driven by a 
magnetic-coupled 400 HP Motor. 

3—Allis Chalmers 7‘x22' Continuous 
Ball Tube Mills, with Meehanite 
Liners, each driven by a magnet- 
ic-coupled 400 HP Motor, now 
operating in closed circuit with 

3—Raymond 14 ft. Double Whizzer 
Mechanical Air Separators, New 
in 1950, each driven by 75 HP 
Motor. May be purchased sep- 
arately. Send for Prices and 
Details. 



























DRYERS—EVAPORATORS 


Devine Dbl. Door No. 36 Shelf Dryer; 
(20) Shelves, 86x78”. 

Louisville MONEL Rotary Steam Tube 
Dryer; 54”x35’. 

2 S/S Acme Continuous Rot. Vacuum 
Dryers or Concentrators. 

Double Drum Dryers of Standard Make; 
28x60" to 42”x120". 

2 F. J. Stokes Vacuum Impregnating 
Systems; complete. 

Bowen Stainless Steel Table Model 
Spray Dryer; 30x32”. 

Bartlett-Snow Jktd. Agtd. Batch Dryer; 
6’ Dia.; 49 cu. ft. 

Zaremba Double Effect INCONEL Evapo- 
rator with Calandria. 

Buflovak S/S Sanitary Thermo-Recom- 
pression Evaporator Complete. 


MIXERS FOR EVERY PURPOSE 


Brand NEW FALCON Ribbon Blenders; 
all sizes now in Stock; S.S. or Mild 
Steel. 

Baker Perkins Heavy Duty Jacketed 
Mixers; from 5 gal. to 300 gal. 

J. H. Day Mogul Mixer, 150 gal. Vac. 
Cover; 75 HP. 

Day Cincinnatus Double ARM Jacketed 
Mixers, 75, 200, 300 gal. 






























FMC Pays MORE 
For Your Surplus 
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: eee “til 4 4 
Or MEE” 4 j 
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SAVE $7500 on 
FIRST’S FEATURE 


Link Belt Roto Louvre Dryer 
Mode! 502-20 with Accessories 


First Come—First Served 





REACTORS & PRESSURE VESSELS 


Struthers Wells 2000 Gal. Stainless Re- 
actors; Jktd. and Agtd. 

2 Stainless 400 Gal. Reactors Jktd. & 
Agid. by Struthers Wells. 

6 Dorr-Oliver 550 gal. Stainless Thick- 
eners or Reactors. 

Pfaudler Glass Lined Reactors, Jacketed, 
Agitated from 50 Gal. to 500 Gal. 
MILLS—GRINDERS—PULVERIZERS 

Mikro Pulverizers up to No. 4; Mikro 
S/S Atomers No. 5 and No. 6. 

Fitzpatrick Comminutating Machines, in 
Stainless; Models M, D and K. 

Abbe Jacketed Steel Ball Mill; 42x32”; 
with charge of balls. 

International Porcelain Lined Pebble 
Mills; 8’x8’; 50 HP gearmofors. 

CENTRIFUGES—CLARIFIERS 

Stainless Suspended Type Centrifugals 
from 30” to 60”. 

2 Sharples Stainless Steel Model PN14 
Super-D-Canters. 

Sharples C-27 Super-D-Hydrator in Type 
316 Stainless; 40 HP. 

2 Bird Continuous Horizontal Centri- 
fuges; S/S & Monel 24”, 

2 Bird Rubber Covered Fume-Tight 48”; 
with Plows; 40 HP. 

FILTERS and FILTER PRESSES 

Oliver Pre-Coat; 3x2” Monel; 5’3’’x8’ 
Stainless; 5‘3x3’ Steel. 

Feinc Stainless Steel Rotary Vacuum 
Filter 3’x1‘. 

4 Pressure Filters in 316 Stainless; 100 
sq. ft.; 30x56”. 

Bowser Filter 200 G.H.P. complete with 
Pump and Mofor. 

Shriver and Sperry Plate & Frame Filter 
Presses; all sizes. 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 


PARKING ON THE PREMISES 
Phone: STerling 8-4672 
Cable Address: “EFFEMCY” 
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NEW FILTER, stainless steel NIAGARA 
48" dia. w/510 sq. ft. 


NEW GRANULATOR #24, Stokes oscil- 
lating, S/S, also used 43A, S/S 


NEW VOTATOR, S/S, lab. model, 4 speed 
FURNACE, electric, 5X12"X30" 
muffle, 1600°C, Globar, w/50KVA 
transformer 


MIKRO PULVERIZERS, 2 model 2TH w/ 
10HP motors & vari-drive feeds 


OVEN, Truck/Tray, 650° F. electric, 
5°X6'6"X14’, self-contained package 
unit. 


LAWLER COMPANY 


Durham Ave. Liberty 9-0245 Metuchen, N. J. 
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Dowtherm 225 KW 

Autoclave $.S.—50 gal—2000 Ib. pres. 

Autoclave $.$.—3¥2 gal—2000 Ib. pres. 

Proctor & Schwartz finned drum drier 

Centrifuge S.S. 26’—Tolhurst 

2 — Dishes—jacketed S.S. 71” 
ia. 

1 Kettle $.S.—jacketed——500 gal. 

2 Kettles S.S. Jacketed—agitated—250 


gal. 
MACHINECRAFT CORPORATION 


800 Wilson Ave. (East of Doremus) 
Newark 5, N. J. MI 2-7634 
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COMPRESSORS 


No better values at any price 
M 1500 PSI 6'/4-334-15¢x7 CP 
100 PSI 7x7, Ing. ES, CP_& Joy 
500 PSI 9'2x4'4x11 Ing. ES2 New 
100 PSI 9x9 Ing. Worth, CP 
1500 PSI 10'2x7'%-3/e-13 IR-ES3 
40 PSI 12x9 Gardner (Ethylene) 
100 PSI 12xt1-IR-ES CP.T. Worth HB 
125 PSI 12x13 Worth H 
110 PSI 15-9'4x12 Ing. XRE 


25 € 
60 PSI 13-13x12 IR-XRE 
110 PSI 23-14x14 Ing. XRE 
300 HP GE Syn 3-60-440 (2) 1952 
2200 CFM 100 PSI 26-15x28 Ch. Pn. oce 350-HP 
-6-4160-4600 .8 P 
2610 CFM 45 PSI 20-20x14 Ing XRE 250 HP Syn, 
AMERICAN AIR COMPRESSOR CORP. 


Chem. Road, North Bergen, N.J. UNion 5-1397 


> 
5 & 
O2AKG99A0000000 
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ECH SPECIAL 


Abbe Eng. Jacketed 5’ x 6’ Ball Mill, 
chrome manganese steel. Price $2750.00 
SOutn 8-4451—4452—8782 


EQUIPMENT CLEARING HOUSE, INC. 
Brooklyn 32, N. Y. 


IT COSTS LESS at M&E 


DAY STAINLESS MOGUL MIXER 
In Our Stock 


200 gallon working capacity. Heavy double nobben 
cored agitator blades. Jacketed for 125 PSI pres- 
sure, vac cover code constructed. 75 HP exp! proof 
motor and drive. Purchased new 1959. Original 
cost $45,000.00. 


SAVE MANY THOUSANDS 











123 Townsend St. - San Francisco 7, Calif. . 
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[Mey MACHINERY AND _ 
EQUIPMENT CO., INC. 
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LIQUIDATIONS 


CLEVELAND, OHIO 





1—Raymond +73612 Super 
High Side 6-Roll Mill, with 
whizzer, cyclone, piping and 
motors. 

1—Raymond +6669 Super High 
Side 6-Roll Mill, with whizzer, 
cyclone, piping and motors. 

1—Raymond 12’ dia. Double 
Whizzer Air Separator. 

2—Sturtevant 14’ dia. Air Sep- 
arators. 











1—Kilby Nickel Single Effect Force 
Feed Evaporator, 1200 sq. ft. 
2—12,000 gal. Nickel Clad Tanks. 
5—8,500 gal. Nickel Clad Tanks, some 
agitated. 
1—1,000 gal. Nickel Clad Tank. 
2—Oliver 5’3”x4’ Nickel Clad Rotary 
Vacuum Salt Type Filters. 
2—Pfaudler 300 and 200 gal. Glass 
Lined Jkt. Agt. Reactors. 
1—Sperry 30” C.I. Filter Press, 27 
chambers. 
1—Buflovak 32x90” Dble Drum Dryer. 
4—Feinc 8’x12' Rotary Vacuum Steel 
Filters, string discharge. 
2—Peabody Gas Scrubbers stainless 
steel 11,000 CFM and 6,000 CFM 
at 145°F with fans, motors. 
2—6'6” dia. x 60’ Rotary Dryers. 
1—52'x4V2'x50' Rotary Dryer. 
1—52'x4V2'x60' Rotary Dryer. 
3—Dorr 80’ dia. Thickeners. 
4—Dorr 40’ dia. Thickeners. 
3—Vogt 387 sq.ft. Rotary Press. Filters. 
2—Chicago Pneumatic 26x14” Vac- 
uum Pumps with 150 HP mofors. 
3—Fuller Kinyon Pumps H5 and Hé. 
1—Link-Belt 24x90’ Troughing Belt 
Conveyor. 
5—Nickel Centrif. Pumps, 2”, 3”. 


GENEVA, NEW YORK 


2—Vulcan 3’x20’ 347 S.S. Packed 
Columns with 240 sq. ft. $.S. Heat 
Exchanger. 

5—S.S. Condensers 70 to 250 sq. ft. 

6—Nash H5,L5 Vac. Pumps 20& 15 HP. 

1—Nash L3 Stainless Vacuum Pump. 

2—400 gal. 347 S.S. Receiving Tanks, 


30”x8’ 


21000 gal. 347 S.S. Receiving Tanks, 

bo 

ea gal. 347 S.S. Receiving Tanks, 
"y ’ 


8—25,000 gal. Aluminum Storage 
Tanks, 2” shell. 

2—3000 gal. Aluminum Tanks, 7’x11’. 

1—Tolhurst 40” Centrifuge 347 S.S. 
imperforate basket, 15 HP. 

1—Swenson Vertical 347 S.S. Single 
Effect Evaporator approx. 300 sq. 
ft. with accessories. 

2—Banks S.S. cooling coils, each bank 
having 24—2” tubes 20’ long. 





BRILL FOR VALUES 


CENTRIFUGES 


3—Bird 18” x 28”, 24” x 38” Solid Bowl 
Continuous 304 S.S. 

1—Bird 40” x 60” Solid Bowl Continuous 
316 S.S. UNUSED. 

5—Sharples C-20 and C-27 Super-D-Hy- 
drator 316 S.S. 

3—Sharples PY14, PN14 Super-D-Canters 
316 S.S. 

2—Sharples #16, 304 S.S., 3 HP motor. 

1—Tollhurst 40” 347 S.S. imperforate 
basket 15 HP UNUSED. 


TANKS 


25—500 to 3500 gal. Vertical 304 S.S. 
Tanks opened and closed, some agi- 
tated. 

6—7500, 6000 and 2000 gal. Rubber 
Lined Tanks. 

1—1500 gal. Stainless Pressure Tank, 
5’ x 10’, 904. 

1—2000 gal. Horizontal 304 S.S. Tank 
> <x 12. 

1—2500 gal. Vertical 304 $.S. Tank 8’ x 7’. 

1—10,000 gal. Rubber Lined Tank 10’ x 
we’; 

1—5500 gal. 316 S.S. Clad Pressure Tank 
250 PSI. 

1—12,000 gal. Horizontal Steel Pressure 
Tank 7’6” x 36’, 200 PSI. 

5—25,000 gal. Aluminum Storage Tanks. 


REACTORS—EVAPS— 
CONDS—COLUMNS 


1—Pfaudler 125 gal. 304 S.S. Jacketed 
Agitated Reactor, 150% int., 125# 
jacket. 
3—Pfaudler 200 gal. glass lined jack- 
eted Kettles. 
2—Pfaudler 850 and 650 gal. Steel Jack- 
eted, Agitated Reactors. 
1—650 gal. 304 S.S. Reactor with 100 sq. 
ft. Bayonet Heater. 
1—O. G. Kelly 3000 sq. ft. 309 S.S. force 
feed Evaporator UNUSED. 
1—550 sq. ft. Buflovak monel single effect 
Evaporator. 
10—Stainless Heat Exchangers; 910, 536, 
370, 250, 131, 70 sq. ft. 
1—4'6” x 46’ 316 S.S. Clad Column, 250 
PSI. 
6—30” x 19’ S.S. Packed Columns. 
1—24” x 35’ 304 S.S. Bubble Cap Column. 


FILTERS 


2—#10 Sweetland, 27 leaves 4” centers, 
250 sq. ft. 

1—#5 Sweetland 304 S.S., 120 sq. ft. 

1—Oliver 6’ dia. Horizontal 316 S.S. 

1—Oliver 4’ dia. Monel Horizontal. 

1—Oliver 5’ x 6’ Steel Rotary Vac. Pre- 
coat. 

1—U.S. 200 sq. ft. 304 $.S. Auto-Jet. 

1—Hercules 400 sq. ft. 304 S.S. Pressure. 

3—Oliver Precoat 5’ x 6’, 5’x 10’, 8’ x 10’. 

1—Oliver 5/3” x 8’ Steel Rotary Vac 
vaportite housing. 

1—Feinc 3’ x 1’ 316 S.S. Rotary Vac. 


DRYERS 


1—Buflovak Vacuum Shelf, 17—60” x 80” 
shelves. 

2—Buflovak 42” x 120”, atmospheric 
double dum complete. 

1—Buflovak 32” x 90” Atmos. Twin Drum. 

2—Devine 4’ x 9 single drum, atmo- 
spheric. 

1—Buflovak 3’ x 10’ Rotary Vacuum. 

1—Stokes 4’ x 20’, 304 SS. Rotary 
Vacuum. 

6—Louisville Rotary Steam Tube 5’ x 6’, 
6’ x 30’, 6’ x 50’. 

2—Louisville 8’ x 50’ Stainless Steel lined 
Rotary. 

3—Rotary Dryers 4’ x 40’, 6’ x 50’, 6’ x 
60’, 7’ x 80’, 8’ x 87’. 

1—Louisville 41/2’ x 25’ Inconel Rotary. 

2—Link Belt 7’5” x 25’, 6’4” x 24’, S.S. 
Louvre Dryers. 

1—Stokes model 38-A Tray Dryer with 
16—36" x 36” S.S. Shelves. 

2—Atmos. Tray, 16 shelves, 40x24”. 

2—10' and 4’ dia. 304 S.S. Spray Dryers. 

2—Wyssmont, 304 S.S. 6’2” and 9'6” dia. 


MIXERS 


1—Sturtevant 75 cu. ft. 304 S.S. Rotary 
Batch Blender 20 HP. 

1—Abbe 110 gal. 304 S.S. Jacketed Agi- 
tated Vacuum Dispersall Mixer. 

2—Day Imperial 150 gal. jktd. double 
arm. 

2—Baker Perkins 150 and 100 gal. jack- 
eted double arm Sigma blades. 

1—Baker Perkins 50 gal. jacketed. 

5—Day “Cincinnatus” double arm, 250 
and 100 gal. 

2—Steel jacketed Powder Mixers, 225 and 
350 cu. ft. 

1—1500# Powder Mixer 304 S.S. 

1—3’ dia. Simpson Intensive Mixer. 

1—45” dia. Lancaster Mixer 71/2 HP 
motor. 

1—Patterson 80 cu. ft. Conical Blender, 
304 S.S. 


MISCELLANEOUS 


3—Kinney Vacuum Pumps, 1000 cfm, 10 
microns, 15 HP. 

2—Hardinge 5’ x 22” steel lined conical 
Ball Mills. 

3—Mikro Pulverizers, 1SH, 1S1 and Ban- 
tan. 

3—Abbe 21/2” x 3’ porcelain lined Pebble 
Mill XP motor. 

1—Raymond 10” vert. Mill, 10 HP. 

3—Swenson Walker Continuous Crystal- 
lizers, 24” x 30’ sections. 

2—724 Rotex Sifters 20” x 64”, 40” 
x 56%. 

5—Day Roball Sifters, 40’ x 120”, 40” 
x 84”, Double Deck. 

6—Nash H6, H5, H3 Vacuum Pumps. 

3—Nash H6, 347 S.S. Vacuum Pumps. 

4—Stokes Rotary Tablet Machines DD2— 
DDS2—DS3—RB2. 


Partial List of Values—Send for Complete Circular 


BRILL EQUIPMENT COMPANY 


35-61 JABEZ ST., NEWARK 5, N. J. Tel: MArket 3-7420—N. Y. Tel: RE 2-0820 
TEXAS OFFICE: 4101 San Jacinto St., Houston 4, Texas—Tel: JAckson 6-1351 








CuemicaL Encinrertnc—July 24, 1961 


CIRCLE Q@ READER SERVICE CARD 
221 





bo 





EQUIPMENT SEARCHLIGHT . . . 








STAINLESS STEEL TANKS 


6—13,300 gal., 1110x157”, cone top. 
3—12,000 gal., 11‘6” x 156”, cone top. 
18—3650 gal., 10’ x 7’, open top 
3—3000 gal., 5’ x 19, 1347SS, ASME 
60 psi, dished heads. 
60—1350 gal., 4‘ x 14’, T347SS, ASME 60 
psi, dished heads, int. coils. 
9—1300 gal., 7’ x 4‘6”, T321SS, closed 
3—1100 gal., 4’ x 11‘, T347SS, ASME 
60 psi, 3/16” shell, “4” heads. 
27—476 gal., 4'6’’x4’, open top. 
54——475 gal., 5‘6x2'6”, open top. 
27—445 gal., 6’x2’, open top. 
3—300 gal., 4’x3’, T347SS, ASME 60 
psi, dished heads. 
9—285 gal., 41x49”, open top. 
9—260 gal., 40x48”, closed top. 





GLASS-LINED TANKS 
18—Pfaudler 11,500 gal. horiz. blue 
glass-lined tanks, 8’ x 30’, Y2” 
shell, 7/16” dished heads, 20 
psi. With 75 sq. ft. nickel coil, 
Aurora St. St. sump pump. 





STEEL PRESSURE TANKS 
9—28,000 gal. 11’ x 38’, dished, ASME 


75 psi. 
11—28,000 gal. 11’ x 38’, lead-lined. 
8’ x 36’, dished. 


2—14,000 gal., 
2—1 1,000 gal., 8’ x 27', dished, ASME 
8’ x 23’, dishea. 


300 psi. 
5—9000 gal., 
54—5200 gal., 6’ x 24’, dished, 60 psi. 
3—3300 gal., 6’ x 15-6”, dished, ASME 
125 psi. 


ACID EQUIPMENT 


4—Cottrell carbon-tube  electric-mist 
precipitators, (88)-tubes, lead-lined 
shell. 

8—Graver concentrating drums, 10’ dia. 
x 23’ long, lead-lined, with furnaces. 

8—5500 gal. gas-cooling tanks, lead- 
lined. 

25—Acid-cooling tanks, lead-lined. 

16—Duriron denitrating concentrators, 
24” dia.x15’ high, packed w/Amor- 
phous Quartz. 

4—Duriron 24” dia. x 4’ high vac. 
denitrators. 


FILTER-TANKS 


54—24 sq. ft. Pfaudler 475 gal. St. St. 
filter tanks, 66” x 30”, filter plate. 

27—28 sq. ft. Pfaudler St. St. filter 
tanks. 


PERRY 





bo 


MULTI-MILLION DOLLAR 


LIQUIDATION 


NORTH LITTLE ROCK, ARK. 





KETTLES—REACTORS 


72—1400 gal. Pfaudler blue glass-lined 

jacketed kettles, 84” dia. x 54” 
igh, open top, Stainless Steel cover, 

3 HP Agit., Adj. baffie. 

18—1250 gal. Pfaudler blue glass-lined 
ikt. reactors (Sulphonators), 72” dia. 
x 72” high, closed, 3 HP Agit. 

54—600 gal. Pfaudler Stainless Steel 
ammoniating & crystallizing jkt. 
kettles, 60’ dia. x 46” high, open 
top, Fume hood. 

72—250 gal. Pfaudler blue glass-lined 
jacketed kettles, 42” dia. x 36” 
high, open top, Stainless Steel cover. 





Pfaudler 1400 gal. Kettles 


COLUMNS—HEAT EXCHANGERS 


16—24” dia. x 15’ high Duriron packed 
columns. 

1—24” dia. x 33’ high Duriron & St. St. 
packed column. 

4—24” dia. x 4’ high Duriron vacuum 
denitrating columns. 

6—1450 sq. ft. T347SS gas condensers, 
3-pass Vert. units, inner & outer 
tubes. 

3—1000 sq. ft. Duriron cascade-type 
pipe coolers. 

3—564 sq. ft. Stainless Steel burner- 
Preheaters, gas condensers, 3-pass. 

2—435 sq. ft. Amer. spiral steel ex- 
changers. 

9—400 sq. ft. Stainless: Steel open-pipe 
coolers, 2%" OD pipe. 

12—Amer. spiral heat exchangers T316L 
S/S: 162, 72 sq. ft. 
48—Duriron pipe coolers, 159, 130, 125, 
99, 54, 44, 42, 10 sq. ft. 
3—18 sq. ft. Ammonia evaporators. 


1413-21 N. SIXTH ST. 
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COMPRESSORS—BLOWERS 


3—Worthington 3500 CFM air comp., 
24 x 15, type LTC-4, 500 HP gas 
driven. 

1—Chicago-Pneu. 3026 CFM air comp., 
size #19-32-30-18 x 24, horiz. 
steam driven. 

8—Elliott turbo-blowers, 11,620 CFM, 
type 0, 15.9 psi discharge, 125 HP. 

18—Ing.-Rand 6 x 6 x 5 air comp., 
V-type, 2 cyl, #67D9, type 30, 10 
HP. 


3—Frick 4 x 4 Ammonia comp., type HB. 
2—Worthington 52 x 3% x 3% air 
comp., V-type, 7Y2 HP. 


CENTRIFUGAL PUMPS 


20—Worthington 3” x 2”, Worthite, 
#2CG2B, 75 GPM @ 139’ 15 HP. 
18—Worthington 2” x 142”, Worthite, 
#1¥2CG1A, 5 HP. 
81—Worthington 2” x 112”, Worthite, 
#1¥2CG1A, 3 HP. 
30—Worthington 2” x 1%”, Worthite, 
#1%(CGl. 
27—LoBour 2” x 142”, T316SS, size 
#15, type DPI, self-priming, 3 HP. 
3—Worthington 14%” x 1”, Worthite. 
8—Ing.-Rand 10” x 8”, Iron, size 
#8AFV, 1800 GPM. 
50—Misc. Iron cent. & gear pumps. 





BOILERS 


3-——3000 CFM Edgemoor waste-heat 
boilers, 250 psi, 535 sq. ft., ASME. 

5—435 HP Comb. Eng. water-tube 
boilers, 300 psi, 4620 sq. ft., 34,- 
500 Ib. steam/hr. @ 225% of 
rating, gas or oil fired. 











MISCELLANEOUS 


3—Alloy Fab. gas mixer-filters, (3) com- 
— Stainless Steel contact 


30, 000! Stainless Steel pipe; 6”, 4”, 3”, 
rs hve? ex: 


10, 000" “Stainless Steel vapor pipe; 12”, 
16”, etc. 

10,000 —Valves, Stainless Steel, all sizes. 

18—Screens, Stainless, 33x53”, single 
deck. 

18—Toledo platform dial scales, 200+. 


] SEND FOR DETAILED CIRCULAR | 
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PHILADELPHIA 22, PA. 


Phone POplar 3-3505 





July 24, 1961—CuemicaL ENGINEERING 

















. EQUIPMENT SEARCHLIGHT 








ANOTHER PERRY 


LIQUIDATION 


AMMONIUM SULPHATE PLANT 
EL DORADO, ARKANSAS 


3—20,000 gal. T316LC SS crystalliz- 
ing tanks, 14’ x 15’, plus 11’ 
come bottom, 4‘ cone top, 32”. 


1—3250 gal. T316LC SS tank, 6’ x 
15/10”. 

1—2250 gal. T316LC SS tank, 8’ x 
6’ x 3/16”. 


1—Link-Belt 3900-30 Roto-Louvre 
dryer, 9’ x 30’, heater, feeder. 


3—Worthington 4” x 3” Worthite 
cent. pumps, #3CG-1, 7/2 HP. 

1—Link-Belt 76” dia. x 14’ long 
rotary mixer or cooler. 

1—New York Stainless 
17,650 cfm. 

2—Link-Belt contin. bucket eleva- 
~~ 40’, 30’ high C/C; neoprene 
elt. 


ALSO—Stainless Steel pipe, valves, 
duct work, etc. 


blower, 














DRYERS—KILNS 
2—Buflovak 42” x 120” double drum 
dryers, ASME 160+ WP. 
1—American 42” x 120” dbl. drum. 
1—Buflovak 42” x 90” Dbl. drum. 


1—Buflovak 32” x 72” twin drum dryer, 
chrome plated drums, St. St. trim. 


2—American 36” x 84” Dbl. Drum. 
1—Buflovak 32” x 52” dbl. drum. 


1—American 36” x 84” double drum 
dryer, ASME, VACUUM. 


1—Buflovak 5’ x 12’, single drum dryer, 
Vacuum UNUSED. 


5—F. J. Stokes #138J-16, 195 sq. ft. 
vac. shelf dryers. 

1—Nerco-Niro stainless spray dryer. 

1—Vulecan 10’ x 11’ x 175! rotary kiln. 

2—10' x 78’ rot. dryers, %4”. 

2—Davenport 8’ x 60’ rotary, 7/16” 
welded burners, fans, etc. 

1—7'6” x 62' rotary kiln, 2”. 

1—Lovisville 4’-6" x 25’ steam-tube. 


1—Bartlett & Snow 3’ x 15’ rotary dryer, 
Everdur metal shell. 


PRESSES 
3—Komarek-Greaves 160,000 psi_bri- 
quette presses. 

4—Davenport dewatering presses; #1A, 
1—French Oil #2-S extraction press. 
1—Stokes #T single-punch tab. press. 
1—Stokes #RD-3 rotary tablet press. 
1—HPM 63 ton steeping press, UNUSED. 





PERRY ror 


PROCESS EQUIPMENT 


EVAP.—STILLS 
COLUMNS—CONDENSERS 


7—4050 sq. ft. calandra type evap., 
copper tubes, cast iron shell. 
1—Mojonnier 2085 sq. ft. triple-effect 
Stainless Sanitary evaporator. 
4—Buflovak double-effect stainless 
evap. vert. long-tube type: 1025, 
840, 710, 588 sq. ft. 
1—Stokes 118 sq. ft. T316SS Still. 
1—Barttlett & Snow 6’ dia. Stainless 
jkt. evap.-crystallizing kettle. 
1—Vulecan 110” dia. x 16’ high T316SS 
bubble-cap column, 10 trays. 
2—78" dia. x 35’ plate copper columns. 
1—Vulcan 60” dia. x 16’ high, T316SS 
bubble-cap column, 10 trays. 
1—36” dia. x 9’-8 T316SS bubble col. 
6—30” x 19’ 7347 SS packed columns. 
15—Copper bubble-cap columns, 24” to 
54” dia., to 51’ high. 
1—1960 sq. ft. T316SS exchanger, 
remov. bundle, ASME 75 WP. 
1—1450 sq. ft. T316SS condenser. 
5—1400 sq. ft. T316SS gas converters. 
1—915 sq. ft. T304 SS exchanger. 
3—800 sq. ft. T316SS condensers. 
1—730 sq. ft. T316SS exchanger. 
1—510 sq. ft. T316SS condenser. 
30—T316SS condensers & exchangers: 
427, 425, 410, 400, 290, 277, 264, 
250, 200, 185, 165, 150, 145, 105, 
83, 73, 54, 52, 50, 47, 30 sq. ft. 
9—185 sq. ft. T304SS U-tube coolers. 


MIXERS—MILLS 
40—Baker-Perkins #17, 200 gal. sigma- 
blade, jkt. mixers. 
1—Baker-Perkins #16-UUEM, 150 gal. 
Disp.-blade, jkt., 150 Hp, vaulted 
cover, motorized tilt. 
1—Baker-Perkins #15, 100 gal. Disp., 
1T347SS, 25 HP drive. 
1—Baker-Perkins #15-UUMM, 100 gal., 
Disp. blade, ASME jkt., 100 HP, 
Comp. Cover, motorized tilt. 
1—J. H. Day #6, 100 gal., St. St. sigma. 
2—J.H. Day #5, 75 gal., sigma. 
1—Raymond 66”, 6-roller mill, 200 HP. 
1—Raymond 50”, 5-roller hi-side mill. 
1—Allis-Chalmers 5’ x 5‘ ball mill. 
13—Abbe 6‘ x 8’ batch pebble mills. 
2—Hardinge 7’ x 36” conical mills. 
1—Gemco 60 cu. ft. T304SS conical 
blender. 


KETTLES—REACTORS 


1—2000 gal. Glascote blue G/L reactor, 
ASME 50 psi or vac. int., 90 psi jkt. 

1—1800 gal. T316SS reactor, vacuum 
internal, new jacket, Agit. 

3—1350 gal. T347SS Kettles, open top, 
paddle agitators. 

1—1000 gal. Dopp cast iron Kettle, 
125# jacket, 15# int., Agit. 

1—750 gal. Graver T304SS jkt. fer- 
menter, ASME 30+ int., 304 jkt., 
10 HP Turbine Agit. 

2—600 gal. T304SS reactors, Jkt., Agit. 

2—500 gal. T304SS reactors, jacketed, 
ASME, Vacuum—Unused. 

6—465 gal. T304LSS reactors, jacketed, 
150# int., 175% Jkt. 

1—300 gal. Pfaudler blue G/L reactor, 
Agit., Jkt., ASME. 

1—300 gal. Glascote blue G/L reactor. 


FILTERS—-CENTRIFUGALS 


6—Shriver 48” C.l. P&F filter presses, 
1000 sq. ft., closed delivery. 
6—Valley 36” aluminum P&F filter 
presses, 65 ch., closed delivery. 
5—Sweetland #12 filters, (72) stainless 
1—Niagara #510-28, T316SS filter. 
1—Oliver 5’3”x8’ recoat rotary vac- 
uum filter, UNUSED. 
2—Oliver 5’3”x3’ precoat rot. vac. fil- 
ter, T316SS, ASME 30# WP. 
1—48” Tolhurst susp. cent., T304SS. 
5—40” A.T.&M. susp. cent., T304SS. 
2—32" A.T.&M. susp. cent., T304SS. 
1—12” A.T.&M. susp. cent., 13045SS. 
26—Sharples #AS-16V super cent., In- 
conel, vapor-tite, sludge-disch. frame. 
2—Sharples #16-P super cent., T304SS. 
2—Sharples #C-20 Super-D-Hydrators. 
1—Bird 24” x 38” cylin. Steel. 
2—Bird 24” x 38”, T304SS, cylind. 
3—Bird 24” x 24” Slotted, Monel 
1—DeLaval #AC-VO, nozzlematic. 


STAINLESS STEEL TANKS 


300—STAINLESS STEEL TANKS IN 
STOCK—Sizes up to 13,000 


gal.—T304, 316, 321, 347, 
etc.—many with Coil & Agi- 
tators. 

SEND FOR DETAILED LIST! 





EQUIPMENT CORPORATION 


1413-21 N. SIXTH ST. 


PHILADELPHIA 22, PA. 





Phone POplar 3-3505 
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Hy) 2 CHEMICAL 
(7B PLANT SALES 


Niagara Falls, N. Y.; Everett, Mass. 





STAINLESS COLUMNS 


78''x18'x%4’" Vulcan 318 S.S. Bubblecap, 14 
trays, 180 caps/tray, 50 PSI. 

72''x30'xVe"’ oe gl Ss Bubblecap, 21 
trays, 38 caps/ 

48x41’ 15/16" ‘bern 316 .. “tpcamate 
40 trays, 70 caps/tray, 100 P. 

36’'x21’ 1A" 316 ELC SS he they "5 PSI. 

36’’x20'x3/16’ 316 SS Packed, 100 PSI. 

14x17" 6"'xV/e"" 316 SS Packed. 

12’’x18’8’’x3/16 347 SS Packed, 100 PSI. 











COLUMNS 


20’’x27’ GLASS LINED 50 PSI full vacuum. 
16x21’ GLASS LINED Scrubber 

16x10’ GLASS LINED 25 PSI full vacuum. 
84’’x25’x3g"" Steel 8 Bubblecap trays. 
60’’x68’x5/16’’ Steel 35 Bubblecap trays. 
36’x58’x5/16” Steel 35 trays with Reboilers. 





LIQUIDATION 
VALUES 


—_-" wide selection of agitators up to 
15 hp; portable, side-entering, and top- 
entering 

Boilers—1-B % W, Type h, sterling boiler, 3 
drum, 450 hp, 4500 sq. ft., 350 Ib. pres- 
sure, built 1945. 1-Casey Hedges, 404 hp, 
2 drum, built. 1926. 

Compressors—air and ammonia, electric and 
steam driven, sizes ranging from 31/2x4x 
16x9//2 

Condensers > —Vogt ay ae Condensers, 1077 
surface, 36° 1.D., 14’ length, 2’ tubes. 

Cooling Towers—l—Marley 4000 gpm, 2 cell 
induced draft, spray filled cooling tower, 
wood construction. 
1—Marley 1200 gpm cooling tower. 

Dehumidifiers—2—Pittsburg Lectrodryer Dehu- 
midifiers, 15,000 cfm, late model. 

Diaphragm valves—Crane vacuum diaphragm 
valves, 1’°—12", 150# WOG, guarantee. 

Dryers—2— Sharples vacuum dryers, type 75-B. 

Filters—15—Sperry filter presses, 30’-—36”, 50 
chambers and smaller, manually operated, 
cast iron construction. 

Furnaces—Electric vacuum distillation furnaces 


EXCELLENT — ES! 


i—Autoclave 1000 psi—30 Gal. 

i—Kent 13” x 32” High — ? ‘Rott Mill. 
3—Day 40 Galion Pony Mixe 

i—Charlotte S. S. Colloid Mill, ND20. 
i—Day Stainless Steel Blender 2000. 
3—Day Size ‘‘C’’ & “F’’ Spiral Blenders. 
1—Raymond 30” Double Whizzer Separator 
4—Rotex Screens 20” x 48”—30” x 96” to 60” x 84”, 
3—Hercules T316 Stainless bf 1 —— 
i—Worthite S.S. Pump 3” ’—10 H.P. 
3—Nash Hytor TS-10 ba runes 118 cfm. 
3—Stokes 212G Vac. Pumps—130 cfm. 
1—-B.P. Double Arm Mixer 100 Gal. Jack. 
4—S. S. Tanks 600 to 6000 Gallons. 


We Buy Your Surplus. 





Send Us Your Inquiries. 
The Machinery & Equipment Co., Used Div, 


HARING EQUIPMENT CORP. 
Newark 5, N. J. Market 2-3103 
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Mr. Used 


Gas and Electric Reduction Furnace, mfg. 
Hevi-Duty and Westinghouse. 
Instruments and Gauges— 
1—Perkins-Elmer Bichromator Analyzer, 
Model 93 
1—Cuno Auto Klean Filter, Type HNW- 
SMD 


REACTORS 


Pfaudler 500 gal. ELL. GI. Lined Jktd. Agit. 
Dopp 1000 & 1700 gal. Ni-Resist Jktd. Agit. 
Vulcan 1000 gal. Everdur Coiled, Agit. 
Patterson 1000 gal. Steel Jacketed. 
Buflovak 900 gal. Stainless Agit. Elec. Heat. 
Patterson 500 gal. Steel Jktd. Agit. 2 HP XP. 
Alloy Tanks 300 & 750 gal. SS Press. Stills. 


STAINLESS HEAT EXCHANGERS 
2320 Sq.ft. 33’’x21‘-1'’x16ga.x16’ Tubes. 


Equipment 
Dealer: 


M 
100—Minneapolis - Honeywell Pyrometers, 
Brown Electroniks, and vacuum gauges. 
50—Republic Flow Meters 
100—Taylor chart recorders, Fisher control 
valves, SC master control, etc. etc. 
Ba ye xte 4 Mixers—1—Baker Perkins Steam jacketed pad- 
1000 Sq.ft. 27x168"-34"'x16ga.x14’ Tubes. dle mixer, 100 cu. ft., overlapping blades, 

890 Sq.ft. 22’’x20'8’-5e'’x16ga.14’ Tubes. unidor model. 

800 Sq.ft. 23'x17'10’’-34"'x16ga.x16’ Tubes. Pumps— 

615 Sq.ft. 22’'x15’9’’-5/e'’x16ga.x10’ Tubes. 30—Kinney KDH-130 high vacuum pumps, 
420 Sq.ft. 18’’x9'6’’-3/4''x18ga.x8’ Tubes. 131 cfm at 535 rpm. 

300 Sq.ft. 14’x19'6"-34"'x18ga.x12' Tubes. 4—lIngersoll-Rand Centrifugal pumps, 1000 
235 Sq.ft. 16’’x8'3''-5/e'’x16ga.x7’ Tubes. gpm, size SLV. 

188 Sq.ft. 11/’x16’8’'x5/e"’x14ga.x12° Tubes. 50—Gardner and Union steam pumps, 
146 Sq.ft. 11/’x14'x54"x16ga.x9'6”’ Tubes. 3x4x3 and larger. 

68 Sq.ft. 8’x17'3"-34"'x16ga.x16’ Tubes. 2—Demling 40 hp 8” sump pumps. 
10—Viking fuel oil pumps. 
CENTRIFUGES—FILTERS Separators—16—Sharples er Centrifuge, 

. Type AS 16, 15,000 rp 
Sharples C-27 Super-D-Hydrator Stainless. Styrene Roll—Albright- Nell M Direct Expansion 
Sharples C-20 Super-D-Hydrator Stainless. Styrene Roll, 5’ x 68” 
30’ Susp. Centrifuge-Imperforate Stainless. Tanks—ranging from 35 gallons to 225,000 
Sharples #6 Super Centrifuge SS Bowl. gallons, steel, welded and riveted. 
5‘3’’x3’ Oliver Precoat Rot. Vac. Filter SS. 
4’xl’ Bird Young Rot. Vac. Filter Stainless. 
36x24” Goslin Rot. Vac. Filter Stainless. 
18’’x28”’ Bird Continuous Stainless. 
400 sq.ft. U.S. Auto-Jet Filter Monel Screens 


COMPRESSORS—VACUUM PUMPS 
Nash #9 Compressors 2150 CFM @ 16 PSI. 
Worthington YO 1360CFM @ 35PSI; 150 HP. 
Norwalk Hydrogen Comp 5 CFM 15000 PSI. 
Nash #4 Vacuum Pump 650 CFM @ 15”. 


STAINLESS STEEL TANKS 


11500 gal. 12’x15‘x3/16 agitated. 
4500 gal. 6’x25’x1/4’’ dish/cone 25 PSI coil 
4000 gal. 8’x12'x3/16” dished Coiled. 
3500 gal. 8’x9’x5/16’ dished heads. 
1500 gal. 6’x6’9’’x1/4"’ dished heads. 
1200 gal. 5’x8’x/4"’ Agitated. 
750 gal. 4’6’x6’x1/4"’ dished 42 PSI. 
500 gal. 4’x5’x5/16” dished heads. 
500 gal. 4’x5’6"’x1/4"’ flat Agitated. 
(20) Tanks 50 to 400 gal. some agitated. 





When you advertise in the 
Searchlight Section . . . 


You have hired your most 











persuasive salesman: 


He’s efficient . . . He thrives 


on long hours . . . His ter- 





SMC wnousreies, inc. ritory is the entire nation 


a Hooker Road @ Chattanooga 10, Tenn 











. .. and overseas ... He 
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doesn’t see buyers of used 





WIRE US COLLECT! 






and new surplus equipment: 







NEW STAINLESS EVAPORATOR 


Long Tube 751-1 OD 12 ga tubes 15’ 
long. Evaporation rate 17,000# water per 
hour at 235° F. Entire unit constructed of 
type 309 and 304 stainless steel. 


They see him—regularly. They 






depend on him. 


Immediately Available From Stock 














He is Searchlight—The section 





SPECIAL ITEMS 


TRIPLEX PUMP—21,4x4 Stainless 2000 PSI. 
CRYSTALLIZER Squire 40°x30" Agit. Jktd. 
CRYSTALLIZER Buflovak 6’ Vac. Jkt. Agit. 
CRYSTALLIZER Swenson 24x20’ Jktd. SS 
IR DEHYDRATOR-Anders 8FA Automatic. 
ABSORPTIVE DRYER-Kemp FE02-S. 
SIFTERS 30’’x96”; 40’'x84’’; 60’’x84”’ SS 
SIFTER 48’ Sweco Triple Deck Model A9062 
CONVERTER-St. Wells 10’x29’ 10000 sq. ft. 
HEATER 150KW Hot Oil Hynes Elec. Co. 
MIXER 300 gal. B.P. Stainless Sig. 18 DIM. 
BLENDER Conical 6’ Paterson 69CF 10 HP. 
BLENDER Conical 12’ 500CF SS clad. 
EVAPORATOR-435 Sq. it. Single Effect. 
CENTRIFUGAL PUMPS-STAINLESS-1” to 3” 
10 to 750 GPM 35 to 100’ Head 


of this publication where wise 


dealers advertise and list their 
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stocks for sale. 





RAYMOND IMP MILL +50 


Fine Condition—New in 1942 


Can be inspected at our warehouse 
St. Louis, Mo. 


PAUL OBERMAN & CO. 
1910 Delmar Blvd. GArfield 1-1910 


Representatives on Premises CIRCLE W ON READER SERVICE CARD 
Write for Detailed Catalog 
co S.S. VACUUM DRYER 
. Stokes 3 ft. x 15 ft. stain. stl. Rotary 
& INC Vacuum Dryer. ASME jacketed for 50 P.S.I. 


and S.S. steam shaft. With condenser, dust 
60 E. 42nd St., N.Y. 17, N.Y. MU nei collector and drive. Excellent. 

310 Thompson Bidg., Tulsa 3, Okla. 
LU 3-4890 


SEARCHLIGHT 
SECTION 








Classified Advertising Div. 
Post Office Box 12 


BEST EQUIPMENT COMPANY New York 36, N. Y. 


1737 W. Howard Chicago 26, Ill, 
AMbassador 2-1452 
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- » EQUIPMENT SEARCHLIGHT 





Who could ask for 
anything more than— 


CHEMICAL 
PROCESS EQUIPMENT 








1—Blaw-Knox SS jacketed reactor, 250 gal., complete 
with anchor type agitator and drive. ; 

1—Glascote Series HR 1000 goal. glass lined jacketed re- 
cg complete with impeller type agitator, baffle and 
rive 

1—Gemco SS jacketed rotary vacuum blender, 92 cu. ft. 

5—Western States type 316 SS 40” suspended type cen- 
trifuge complete with perforate baskets, plows and 
motors 




















AUTOCLAVES, KETTLES, REACTORS 


1—2000 gal. stainless steel jacketed reactor 

1—Patterson-Kelley 1090 gal. stainless steel jacketed reactor 

1—Pfaudler 750 gal. glass lined jacketed reactor 

2—Pfaudler Series EM 200 gal. glass lined jacketed reactors 

1—300 gal. Hastelloy “B’ jacketed pressure reactor 

2—Theo. Walters, Hastelloy “B” 300 gal. jacketed reactors 

1—Blaw Knox 300 gal. stainless steel vacuum reactor 

4—-Pfaudler Series P glass lined jacketed reactors, complete with 
agitators and drives, 5, 20 and 33 gal. 

2—Blaw Knox steel autoc'’aves, 600 qals. 

1—Alloy Fabricators steel jacketed autoclave, 600 gals. 

1—125 gal. &.S. jacketed autoclave with impeller type agitator 
and drive, 125 psi jacket, 75 psi internal 

l—Van Alst 300 gal. stainless sieel jacketed kettle 

1—10,000 gal. horizontal rubber lined storage tank 


DRYERS 


1—Allis Chalmers stainless steel rotary dryer, 6’ x 50’ 
10—Allis Chalmers retary dryers, 6’ x 50’ and 7’ x 60’ 
1—Buflovak SS jacketed rotary vacuum dryer, 5’ x 30’ 

i—Link Belt stee] roto louver dryer, Model 207-10 

1—Link Belt steel roto louver dryer, Model 502-20 

2—Stokes SS jacketed rotary vacuum dryers, 3° x 15’ and 2’ x 6’ 
1—American 42” x 120” double drum dryer, ASME, complete 
1—Buflovak steel jacketed rotary dryer, 3’ x 15’ 

2—Stainless steel pilot plant spray dryers 


CENTRIFUGES 


1—AT&M 48” SS suspended type centrifuge, complete 
1—Fletcher 48” SS underdriven centrifuge, complete 
1—AT&M 26” type 316 £S suspended type centrifuge, complete 
5—Tolhurst 40” and 30” rubber covered centrifuges 
1—Sharples type 316 SS Super-D-Canter, PN-14, complete 
1—Sharples type 316 SS centrifuge, Model D-2 

1—Sharp!es Model C-27 Super-D-Hydrator 


FILTERS 


2—Oliver £S rotary filters, 3’ x 2’ and 3’ x 4’ 
1—Hercules SS filter with 6 leaves 
12—Sweetland #12 pressure leaf filters with 72 SS leaves 


 pBriSHED ; 
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1—Niagara stainless steel filter, Model 510-28 
1—Sperry 36” x 36” heresite covered filter press, 40 chambers 
10—Shriver plate and frame filter presses, 12” to 42” 


MIXERS 


1—Stokes stainless steel granulator, Model 43B 
1—Sturtevant #7 Dustite rotary batch blender, NEW 
15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 
1—Robinson tvpe 304 SS horizontal blender, 125 cu. ft. 
1—Baker Perkins 150 gal. dispersion mixer, complete 
1—J. H. Day 5-gal. double arm sigma blade mixer, SS 
1—Stokes stainless steel granulating mixer, Model 21-J 
1—Patterson-Kelley SS twin shell blender 2 cu. ft. 


MISCELLANEOUS 


1—Cleaver Brooks 500 HP package steam generator, 200# 
1—Cleaver Brooks 150 HP package steam generator, 150 psi 
1—Superior 300 HP package steam generator, 125 psi 
1—Sprout Waldron pelletizer, Type 501FF 

1—Williams “Comet” 4 roll mill, complete 

1—Raymond 2 roll high side mill 

1—6” x 14” Ross 3 roll paint mill, high speed, complete 
1—Vulcan SS bubble cap column, 4’ dia. x 25 plates 
1—Griscom Russell SS heat exchanger, 900 sq. ft. 
1—Downington SS heat exchanger, 750 sq. ft. 

3—Badger SS heat exchangers, 500 sq. ft. and 600 sq. ft. 
4—Patterson SS condensers, 200 and 300 sq. ft. 
20—-Davis Engineering SS heat exchangers, 102, 119, 136, 166 

sq. ft. NEW 

2—Davis Engineering Carpenter 20 heat exchangers, 120 sq. ft. 
2—Mikro Bantam pulverizers 

2—Mikro #3TH SS pulverizers, complete 

3—Pfaudler glass lined thimble type condensers, 9 and 14 sq ft. 
1—Struthers Wells SS 1150 sq. ft. single effect evaporator 








2—Process Equipment 10,000 gal. vertical stainless steel 
storage tanks 

2—Louisville 8’ x 50’ SS rotary dryers 

1—Stokes double drum dryer, 5’ x 12’ 

1—Pfaudler 30 gal. glass lined jacketed reactors. 
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BiF) POSITIVE CONTROL OF MATERIALS FLOW 








THerRe's 
BeTreR WaY 


to Proportion 
LIQUIDS TO 
SOLIDS! 





Does your present proportioning sys- 
tem suffer from short range limitations? 
Can one unit run empty and waste in- 
gredients . . . spoil end product? B-I-F 
offers a new concept in the control of 
liquid to solid proportioning in the com- 
bination of its continuous dry materials 
weigher and its closed loop metering sys- 
tem. Fail-safe system automatically 
stops when either unit is empty. . . pre- 
vents ingredient waste and product spoil- 
age. Forced balance weighing principle 
provides wide range, greater accuracy. 
System governed by simple gravity flow 
... Operates automatically, continuously 
... features explosion-proof construction! 


Free Fact's 


B-I-F continuous liquids-to-solids 
proportioning system adapts to a wide 
range of applica- 
tions. Spray nozzle 
easily applied on 
liquid unit. Request 
complete details .. . 
write for free facts 
today! 








BiF) Industries 


BUILDERS-PROVIDENCE * PROPORTIONEERS * OMEGA 
369 HARRIS AVENUE, PROVIDENCE 1, RHODE ISLAND 
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EXPANSION JOINTS 
FOR VOLATILES 


Flexible metal hose for leak- 
proof security, inherent static 
protection. Absorbs vibration 
: . corrects misalignment. 
Specially designed Titepak 
flange for holding high pres- 
sures. Available in sizes 2” to 
24” I.D. in galvanized steel, 
stainless steel and bronze .. 

with asbestos or special pack- 
ing lined pressure carrier. 


Write for Expansion Joint cata- 








log sheet to... 





A FLEXIBLE 
ENNSYLVANI TENG 
er eos METALLIC TUBING .. 
ee Route 30, Paoli, 

FREE! 


TIGHT AS A PIPE BUT. 
FLEXIELE > | 











a a eee C6 




























Simplified -Automatic 


REFLUX 
SPLITTER 


for 
more =: 
accurate 
process 
control 


COLUMN 
TYPE 


@ Complete 
corrosion 
resistance 


_-> @ Full visibility 
} for ultimate 
product control 





@ Teflon gate is 
only moving 
part 


~~ \ 
ee @ Solenoid and 
IN-LINE timer for 
TYPE accurate 
performance 


Construction of Pyrex* and 
Teflon makes these Reflux 
Splitters completely corrosion 
resistant to all liquids except Hy- 
drofluoric Acid and hot concen- 
trated caustics. Eliminates 
valves, product line and reflux 
line rotometers for greater econ- 
omy. Available in other mate- 
tials of construction. Ask for 
Bulletin RS-2. 


*T.M., Corning Glass Works 


hom W low CHEM FLOW CORP. 


193 Paterson Avenue 
“g Little Falls, N. J. 


ee 
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Save time and bother re- 


moving and installing packing by 
using these flexible shaft hand tools. 
They perform perfectly in those 
“hard-to-get-at” places. 


ee PP Te 








bes ae 





ie ey 
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BRONZE 
TAMPER 
HEADS 


TOOL STEEL 
CORK SCREW 
BITS 


Write for illustrated Bulletin No. 314-CE 
covering sets, sizes and prices 


DURAMETALLIC CORPORATION 
KALAMAZOO, MICHIGAN 





DESIGNERS 
» AND 
BUILDERS 


MODERN 
EQUIPMENT ion Xchange 
FO 


oc Ss 
CATIONS 
t 


This 
lonXchanger, 


Automatic 


designed for 
conversion of a 
food product, is 
built of stainless 
steel with sani- 
tary fittings. 





EQUIPMENT 


IWT 
plan and build pilot plants and production 


engineers are frequently called on to 
equipment for applications of ionXchange to 
chemical processes. Interesting examples in- 


clude recent installations for 


@ Purification of citric acid, lactic acid, 
and tartaric acid by cation and anion 
exchange. 


Removal of aluminum from phosphoric 


acid metal-finishing solutions. 


Conversion of sodium ferrocyanide to 


the ammonium form by cation ex- 


change. 


Removal of ash from beet sugar by 


continuous ion exclusion. 


NEW PROCESSES 


The IWT research laboratory is constantly 
engaged in evaluating exciting new processes 
such as ion exclusion, ion retardation, equilib- 
rium separations, continuous moving-bed 
ionXchange, and others. These offer interest- 
ing promise in the solving of chemical prob- 
lems now considered impossible or uneconomi- 


cal by other means. 


ILLINOIS WATER TREATMENT CO. 
840 CEDAR ST., ROCKFORD, ILLINOIS 
NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y 
CANADIAN DIST. : Pumps & Softeners, Ltd., London, Ont. 
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DOUBLE PLANETARY 4 


Change Can Mixers give 
better mixing in less time!} 


at Hhcohobe solid propelan 
plant in Elkton, Md., this Ross 
#130CDM variable speed 1008) 
gallon Mixer produces the sameg 
high quality mix as obtained ig 
Horizontal Double Arm Kneaders,§ 
and in ¥3 the mixing time. 
os 





With ad bearings or 
stuffing boxes in the 
product zone, station- 
ary can, completely 
enclosed mix, and re- 
motely controlled rais- 
ing and lowering de- 
vice, the Mixers are 
as safe in operation 
as they are efficient. 
Mixers have low orig- 
inal and maintenance 
cost, are easy to clean, 
and extremely versa- 
tile in operation. 


Lower 
illustration shows 
an 85 gallon +130- 
CDM Double Plane- 
tary Change Can 
Mixer furnished a 
leading concern for &é - : i 
mixing plastisols of pooner pres ranging upi. 
to 200,000 centipoises. Customer reports Mixer 
in operation 24 hours/day with mixing time per 
batch only 15-20 minutes; while the quality of 
mix and dispersion is so high that the final prod. 
uct is obtained in the Mixer alone — without 
further processing through a Three Roll Mill as 
was previously necessary with other Mixers. ( i 


7 





Jacketed cansi 
for heating or 
cooling mate- 
rial during! 
mixing, doll 
trucks, gates 
on cans fer di 
charge, and 
vacuum tightf 
covers can b 
provided. 


CHES ROBE E BOA S 


-==or any 
other heavy 
paste material. 
On paints, 
inks, pharma- 
ceutical prod- 
ucts, caulking 
compounds, 
and other sim- 
ilar materials, 
the Ross Double Planetary Change Can Mixers 
mix and disperse up to 30 times faster than 
other Mixers. 


Mixers available in 1, 2, 3, 4, 6, 8, 12, 20, 25 
65, 85, 125 and 150 gallon sizes. Write for com- 
plete information on these or other types of Rost 
mixing, grinding or dispersing equipment! 


CHAS. ROSS & SON CO.,INC. 


Leading mfgrs. of wet? or dry grinding Mills, 
Kneaders and Mixers of oll types — since 1869. 


150 CLASSON AVE., 
BROOKLYN 5, N. Y. 
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